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SECTION  I 
INTRODUCTION 

The  Alrblast  produced  by  nuclear  detonations  Is  a primary  destructive 
mechanism.  It  Is  Imperative  from  both  a defensive  and  an  offensive  point  of 
view  to  be  able  to  predict  Its  magnitude  at  various  ground  ranges.  Using  the 
experimental  data  of  the  Nevada  Test  Site  (NTS)  and  the  Pacific  Proving  Grounds 
(PPG),  an  array  of  Information  can  be  assembled  that  allows  qualitative  predic- 
tions of  alrblast.  However,  the  effects  of  nonideal  surfaces  upon  alrblast  for 
large  yields  would  still  be  unknown  since  the  NTS  data  are  the  prime  s soucu  .f 
alrblast  modifications  from  nonideal  surfaces.  The  megaton  class  devlr  were 
done  mostly  over  water  at  the  PPG.  Also  the  NTS  data  do  not  Include  megaton 
yields. 

Then  left  Is  the  task  of  theoretically  predicting  the  effects  of  nonideal 
surfaces  upon  the  alrblast.  A surface  becomes  nonideal  when  It  Is  not  perfectly 
reflecting.  When  a surface  becomes  heated  by  the  thermal  radiation  of  a nuclear 
detonation.  It  In  turn  heats  the  adjacent  layer  of  air,  raising  the  sound  speed. 
Subsequently,  the  passing  air  shock  encounters  this  heated  layer  and  begins  to 
move  faster  here  than  In  the  colder  air  above,  resulting  In  the  formation  of  the 
precursor.  The  fact  that  this  heated  layer  does  produce  the  precursor  was  theo- 
retically verified  by  Ganong  and  Whitaker  (ref.  1).  In  recent  years  a great  deal 
of  effort  has  gone  Into  predicting  what  this  heated  layer  should  resemble  for 
different  soils  and  as  a function  of  yield  and  height  of  burst  (HOB). 

Chambers  (ref.  2)  spent  2 years  developing  a thermal  layer  model  from  first 
principles.  He  attempted  to  model  all  tha  relevant  physics  of  the  formation  of 
the  heated  layer  through  the  use  of  a one-dimensional  hydrodynamic  computar  code. 
Unfortunately,  the  number  of  unknowns  and  the  Inability  to  compare  the  details  of 
a thermal  model  with  experimental  data  made  the  use  of  the  model  unsatisfactory. 
Future  experiments  may  make  this  approach  more  viable.  In  spite  of  the  uncertain- 
ties In  the  model,  Chambers  did  produce  a thermal  layei  model  with  the  use  of  the 
one-dimensional  code  developed  while  he  was  at  the  Air  Force  Weapons  Laboratory 
(AFWL).  A calculation  of  a 1-HT  yield  detonated  at  1S00  feet  was  completed  using 
this  model  (ref.  3).  Later,  Prentice  and  Ganong  (ref.  4),  usln*  he  techniques 
developed  by  Chenbers  were  able  to  model  the  thermal  layer  from  a 10-kT  nuclear 
event  at  500- foot  HOB. 
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For  this  study,  a thermal  layer  model  has  been  developed  by  Ganong  (ref.  5). 
It  Is  basically  an  analytical  fit  of  the  NTS  sound  speed  measurements  made  above 
the  grouhd  prior  to  shock  arrival  versus  fluence.*  The  sound  speed  data  come 
from  several  different  nuclear  events  similar  In  yield. 

The  theoretical  calculations  that  are  reported  here  are  1-MT  yields  detonated 
at  H08  of  0,  500,  750,  and  1000  feet.  Both  the  Ideal  and  nonideal  (heated  layer) 
surface  cases  are  presented  so  that  direct  comparisons  can  be  made. 

The  conversion  factors  listed  In  table  1 are  Included  for  quick  reference. 


* Fluence  Is  defined  here  as  the  time  Integral  of  the  thermal  energy  flux 
Incident  to  a unit  araa  of  ground  surface  (ergs/sq  cm).  Flux  Is  defined 
here  as  the  rate  of  thermal  energy  Incident  to  a unit  area  of  ground 
surface  (ergs/sq  cm/sec). 
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Table  1 


CONVERSION  FACTORS  FOR  U.S.  CUSTOMARY  TO  METRIC 
(SI)  UNITS  OF  MEASUREMENT 


To  Convert  From 

To 

Multiply  By 

angstrom 

meters  (m) 

1.000  000  X E -10 

atmosphere  (normal) 

kilo  pascal  (kPa) 

1.013  25  X E +2 

bar 

kilo  pascal  (kPa) 

1.000  000  X E +2 

bam 

meter1  (mJ) 

1.000  000  X E -28 

British  thermal  unit 
(thermochemlcal) 

joule  (J) 

1.054  350  X E +3 

calorie  (thermochemlcal) 

joule  (J) 

4.184  000 

cal  (thermochemlcal J/cm1 

mega  Joule/m1  (MJ/mJ) 

4.164  000  X E -2 

curia 

glga  becquerel  (GBq)* 

3.700  000  X E +1 

degree  (angle) 

radian  (rad) 

1.745  329  X E -2 

degree  Fahrenheit 

degree  kelvln  (K) 

T • (f  f 4 459.67)/1.8 

electron  volt 

joule  (J) 

L60Z  19  X E -19 

erg 

joule  (J) 

1.000  000  X E -7 

erg/second 

watt  (U) 

1.000  000  X E -7 

foot 

meter  (m) 

3.048  000  X E -1 

foot-pomd-  force 

joule  (J) 

1.355  818 

gallon  (U.S.  liquid) 

meter1  (m1) 

3.785  412  X E -3 

Inch 

meter  (m) 

2.540  000  X E -2 

Jerk 

joule  (J) 

1.000  000  X E 49 

joule/kllogram  (J/kg) 
(radiation  dose 
absorbed) 

Gray  (Gy)** 

1.000  OOO 

kllotons 

tera joules 

4.183 

kip  (1000  Ibf) 

newton  (N) 

4.448  222  X E 43 

kip/inch1  (ksl) 

kilo  pascol  (kPa) 

6.994  757  X E 43 

ktap 

newton-second/m1 

1.000  000  X E +2 

(N-s/m1) 

micron 

meter  (m) 

1.000  OOO  X E -6 

mil 

meter  (m) 

2.540  000  X E -5 

mile  (International) 

meter  (m) 

1.609  344  X E 43 

ounce 

kilogram  (kg) 

2.834  952  X E -2 

pound- force  (Ibf 
avol rdupols) 

newton  (N) 

4.448  222 
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Table  1 (cont'd) 


To  Convert  From 

To 

Multiply  1 

pound- force  Inch 

newton-meter  (N*m) 

1.129  848  X E -1 

pound-force/inch 

newton/meter  (N/m) 

1.751  268  X E +2 

pound-force/foot1 

kilo  pascal  (kPa) 

4.788  026  X E -2 

pound- force/inch2  (psi) 

kilo  pascal  (kPa) 

6.894  757 

pound-mass  (lbm 
avoirdupois) 

kilogram  (kg) 

4.535  924  X E -1 

pound-mass-foot2  moment 
of  Inertial) 

kilogram-meter2  (kg*m2) 

4.214  Oil  X E -2 

pound-mass/foot1 

kllogram/meter3  (kg/m1) 

1.601  846  X E 4-1 

rad  (radiation  dose 
absorbed) 

Gray  (Gy)** 

1.000  000  X E -2 

roentgen 

coulomb/kilogram  (C/kg) 

2.579  760  X E -4 

shake 

second  (s) 

1.000  000  X E -8 

slug 

kilogram  HQ)' 

1.45^90  X E +1 
1.33W2  X E -1 

torr  (ran  Hg,  0*C) , 

kilo  pascal  (kPa) 

* The  becquerel  (Bq)  Is  the  SI  unit  of 

**  The  Gray  (Gy)  Is  the  SI  unit  of  absa 

A more  complete  listing  of  conversions^ 
Guide  E 380-74, H American  Society  forfls 


f Adloactlvlty;  1 Bq  - 1 event/s. 
■Mt d radiation. 

my  be  found  In  "Metric  Practice 
[sting  and  Materials. 
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SECTION  II 

AFWL  SOUND  SPEED  THERMAL  LAYER  MOOEL 

The  thermal  layer  model  used  In  these  calculations  Is  empirically  derived' 
from  a series  of  NTS  nuclear  events.  The  preshock  arrival  measurements  of  ! >nd 
speed  were  made  at  different  altitudes  above  ground  and  at  different  ranges  for 
events  Tumbler  3 and  4,  Teapot  12,  and  Upshot  Knothole  9.  An  analytical  fit  of 
the  fluence  versus  sound  speed  was  made  using  these  data.  Then,  If  the  fluence 
at  any  given  ground  range  Is  known,  the  temperature  or  Internal  energy  Is  known 
and  the  thermal  layer  Is  prescribed. 

The  data  from  the  above  NTS  events  contain  temperature  as  well  as  sound  speed 
measurements.  Temperature  measurements  represent  local  values.  Reviewing  film 
records  of  the  NTS  events  (ref.  6)  reveals  the  phenomenon  of  Individual  parcels 
of  hot  air  rising  randomly  from  the  ground  surface.  This  effect  Indicates  that 
three-dimensional  effects  are  Important.  Further,  the  temperature  versus  time 
records  (ref.  7}  from  Operation  Tumbler  show  a sharp  rise  to  a peak  after  the 
thermal  energy  threshold  1$  met.  Then  there  Is  a decrease  until  shock  arrival 
time.  Hot  parcels  of  air  can  be  associated  with  this  temperature  waveform. 
Various  gauges  at  the  same  ground  range  and  altitude  show  different  timing  and 
different  peaks  for  the  blowoff.  Thus,  the  temperature  measurements  would  not  be 
meaningful  unless  they  were  somehow  averaged.  On  the  other  hand,  the  sound  speed 
values  were  taken  over  a finite  path  length  and  would  represent  an  Integrated 
measure  at  a given  ground  range.  Finally,  these  data  do  represent  a direct  link 
to  a nuclear  case;  they  are  simple  and  straightforward  to  use;  and  their  use 
reproduces  within  25  percent  the  overpressures  from  the  NTS  event,  Priscilla 
(refs.  8,  9,  and  10). 

Figures  1 through  5 are  plots  of  sound  speed  versus  fluence  for  the  five 
levels  above  ground  surface.  A certain  amount  of  scatter  Is  present  but  a trend 
does  exist.  The  analytical  expression  chosen  as  a fit  to  these  data  Is 

c-c0.  f-rr; , (v^» . 
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Figure  2.  Sound  Speed  versus  Fluence  at  3 0 feet 


9 


50UN0  .r LED 


«T  3.5  FEET 
VERSUS  FLUENCE 
ON  THE  GROUND 


SAJNO  SPEED  (FT /SEC) 


AFHL-TR-77-1 79 


Here,  C Is  the  sound  speed  In  cm/sec  at  a height  AZ  (cm)  In  the  thermal 
layer;  CQ  Is  the  ambient  sound  speed;  F Is  the  fluence;  FQ  Is  the  threshold 
fluence  necessary  for  soil  blowoff;  and  the  A's  were  obtained  from  a least 
squares  fit  of  the  data.  The  constant  B was  arbitrarily  chosen  as  1 . 325  meters 
to  allow  90  percent  decay  of  the  slowest  decaying  exponential  at  3 meters  above 
ground.  If  fireball  motion  Is  Included  In  the  analysis,  the  following  values  are 
obtained: 

C0  ■ 34229  cm/sec 
B * 132. S cm 

A,  ■ 0.6085  (cm/sec/(ergs/sq  cm  )1/*) 

A,  • -1.7795  (cm/sec/(ergs/sq  cm)^*) 

A,  ■ 2.0692  (cm/sec/(ergs/sq  cm)1/*) 

F0  ■ 2.3  x 10*  (ergs/sq  cm) 

It  Is  physically  reasonable  to  relate  the  sound  speed  to  the  square  root  of  the 
fluence.  The  choice  of  the  exponential  factors  Is  arbitrary,  but  does  give  a 
reasonably  good  fit. 

In  order  to  Investigate  the  validity  of  this  thermal  layer  model  and  compare 
it  to  other  available  models,  a series  of  benchmark  calculations  was  completed. 
Some  of  the  procedures  developed  In  those  benchmark  calculations  (ref.  11)  are 
utilized  here.  The  NTS  event,  Priscilla,  was  simulated  using  SPUTTER  Input 
scaled  to  36.6  KT.  In  addition,  because  of  a series  of  10-KT  tests  done  at  NTS, 
a benchmark  calculation  simulating  that  generic  yield  and  HOB  was  done. 

The  calculation  of  36.6  KT  at  700  foot  HOB  gives  very  good  agreement  with  the 
experimental  data.  Both  overpressure  and  dynamic  pressure  peak  values  versus 
range  are  plotted  In  figures  6 and  7.  The  dashed  line  represents  the  results 
fro*p  the  calculation  using  the  AFWL  sound  speed  fit.  As  a comparison  to  this 
mooel,  the  calculation  was  repeated  with  the  photo  fit  model  developed  by  Science 
Applications  (ref.  12).  The  photo  fit  model  obtains  temperatures  In  the  heated 
layer  by  analyzing  the  NTS  high  speed  photography.  Comparison  of  the  two  models 
shows  little  difference,  although  the  AFWL  model  compares  better  with  the  dynamic 
pressure  data. 
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Figure  7.  Priscilla  Peak  Dynamic  Pressure  versus  Range 


V 

i 

t 


AFWL-TR-77-179 


Figures  8 and  9 are  overpressure  and  dynamic  pressure  peak  values  plotted 
against  distance  for  the  generic  10-KT  case.  The  data  for  this  benchmark  comes 
from  several  events.  The  legend  distinguishes  between  three  events.  Agreement 
between  the  calculations  and  the  experimental  data  Is  fair.  Dynamic  pressure 
peaks  for  both  models  appear  to  be  high  compared  to  the  data,  but  the  AFWL  sound 
speed  fit  has  the  best  agreement. 
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Ffgur*  9.  Dynamic  Pressure  versus  Ranye  for  10  KT  at  500  Feet  HOB 
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SECTION  III 

COMPUTATIONAL  TECHNIQUES 


GENERAL 

The  AFWL  HULL  code  (ref.  13)  was  used  for  the  calculations  sported  here. 
Initial  conditions  were  provided  by  results  from  one-dimensional  SPUTTER  calcu- 
lations (ref.  14).  The  SPUTTER  calculation*  represent  the  early-time  part  of 
the  nuclear  detonation  and  solve  the  radiation  transport  equation  as  a function 
of  time.  For  the  calculation  of  this  study,  a new  rezone  technique  was  devised 
to  finely  zcne  the  area  of  the  precursor,  and  an  algorithm  was  created  to  account 
for  the  size  of  the  fireball  as  a function  of  time 

All  of  the  calculations  reported  here  utilized  similar  zoning.  The  approach 
was  to  zone  coarsely,  that  Is,  to  require  zones  In  the  region  of  the  precursor 
to  he  Initially  1 to  3 i.:eters  In  length.  Outside  that  region,  variable  zoning 
was  used.  Table  2 presents  zone  configurations  for  the  calculations.  Figure  10 
Indicates  typical  Initial  zoning.  Initially  the  zones  are  all  of  equal  radial 
size  (AX  * 2 meters  typically).  The  vertical  zone  size,  once  It  Is  set,  remains 
constant  for  the  entire  problem.  A typical  vertical  zone  size  will  be  60  cm  In 
the  first  few  zones  near  the  ground  and  then  the  size  will  gradually  Increase  by 
a factor  of  about  1 .05  for  the  rest  of  the  zones. 


Table  2 

ZONE  CONFIGURATIONS  FOR  CALCULATIONS 


HOB  (ft) 

1 MT  YIELDS 

No.  Zones  (X)  No.  Zones  (Y) 

Vertical  Zone 
Size  at  Ground 
(meters) 

Vertical  Zone 
Size  at  HOB 
(meters) 

0 

120 

120 

0.6 

0.6 

500 

120 

164 

0.6 

2.2 

750 

120 

196 

0.6 

2.7 

1000 

120 

190 

0.6 

3.0 
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I MAX  - 120  ZONES 


Figure  10.  Typical  Initial  Zoning  of  Lower  96  Layers  of  Mesh, 
Showing  Every  4th  Zone  Boundary 
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INITIAL  CONDITIONS 


SPUTTER  1-D  calculations  were  used  as  Initial  conditions  for  both  the  bench- 
mark and  the  megaton  yield  calculations.  The  SPUTTER  calculations  were  chosen 
to  best  represent  the  yield  and  HOB.  They  were  then  scaled  tc  the  appropriate 
values.  The  scaling  laws  used  are 


Radius 


Pressure 


P* 


P, 


Time 


Density 


Velocity 

Vj  ■ V, 

where 

r » radius  from  detonation 
P ■ static  pressure 
W « yield 
t ■ time 
C ■ sound  speed 

. p - density 

i V « velocity 

t 

i 
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The  subscripts  0,  1,  and  2 refer  to  ambient  conditions,  event  1,  and  event  2, 
respectively. 

For  Priscilla,  SPUTTER  calculation  FBI 4 was  used.  FBI 4 was  a 30-KT,  sea- 
level  burst  scaled  to  36.6  KT  at  3773  feet  above  sea  level.  (Ground  level  was 
at  3078  feet.)  The  10-KT  cases  used  FB14  at  seal  level.  It  was  scaled  to 
10  KT  at  3578  feet  above  sea  level.  For  the  megaton  calculations  FRIO  was  used. 
It  was  a 3.8-MT  case  at  sea  level  and  was  scaled  to  1 MT  and  to  the  appropriate 
HOB.  Different  starting  times  were  used  for  each  calculation.  At  the  surface 
and  as  the  HOB  Increases,  larger  starting  time..  can  be  used.  The  starting  times 
are  detailed  below. 


Starting  Time 

1-MT-Burst 

after  Scaling 

. (ft) 

(msec) 

Surface 

38.3 

500 

4.15 

750 

10.3 

1000 

12.2 

Since  the  Input  Is  one  dimension,  then  horizontal  histograms  of  density, 
specific  Internal  energy,  and  radial  velocity  at  the  HOB  will  suffice  to  describe 
the  source  completely. 

REZONE  TECHNIQUE 

Since  the  conditions  of  the  shock  front  along  the  ground  are  of  interest, 
adequate  zoning  In  that  region  Is  required.  Furthermore,  the  number  of  computa- 
tion zones  should  be  minimized  to  reduce  computing  costs.  What  has  been  developed 
(ref.  15)  Is  a rezone  In  cylindrical  coordinates  that  looks  for  the  maximum 
dynamic  pressure  along  the  ground.  The  method  adopted  requires  constant 
zoning  on  each  side  of  that  peak  and  then  Increases  each  outward  and  Inward  zone 
by  5 percent  of  the  former  zone  size.  Zoning  In  the  azimuthal  direction  remains 
fixed,  but  Is  close  to  the  constant  zone  size  of  the  shock  front  In  the  radial 
direction.  Increasing  zone  sizes  of  approximately  10  percent  Is  allowed  above 
the  HOB.  Figure  11  Indicates  the  typical  zoning  obtained  by  this  rezone. 
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(120,152) 


RESOLUTION 


Figure  11.  Typical  Zoning,  In  Lower  152  Layers  of  Kesh, 
Produced  by  the  Rezone  Technique 
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FIREBALL  SIZE  AND  FLUENCES 

One  of  the  important  considerations  in  determining  the  value  of  fluence  used 
at  specific  ground  ranges,  particularly  those  close  to  the  fireball,  is  the 
physical  extent  of  the  fireball.  Assuming,  for  simplicity,  that  the  fireball 
shape  is  sperical  and  the  energy  passing  through  the  unit  area  of  the  sphere  is 
constant  at  any  given  time  (only  its  radius  changing  with  time),  the  radient 
energy  onto  the  ground  can  be  integrated  to  obtain  the  flux. 

Furthermore,  for  the  zero  HOB  case,  a hemisphere  is  assumed  for  the  fireball 
shape. 

The  expression  for  the  flux  upon  the  ground  is  defined  as 


_ f ■*  ■* 

F ■ J 0 • ndw 

where  according  to  figure  12 

r * range  from  center  of  burst 
R ■ radius  of  fireball 
n ■ unit  normal  to  ground 
fl  * radiant  energy  vector  or  intensity  vector 


The  case  for  the  surface  burst  Is  drawn  In  figure  IZa  while  figure  12b 
indicates  the  HOB  case.  For  the  surface  case,  that  is  HOB  - 0,  we  can  derive  the 
flux  Incident  upon  the  ground  in  the  following  manner. 

Flux  mfft'  ndw 

Then  by  identities 

Flux  ■ f lQS1n  0 cos$  Sin  e d0d$ 

The  Integration  Is  from 

$ • -m/2  to  w/2 
0 - 0 to 

where 


24 


AFWl-TR-77-179 


i 

i 


SURFACE 


HOI  MST 


Figure  12.  Geometry  for  Deriving  Incident  Flux 
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Performing  the  Integration,  the  result  Is 


For  the  case  In  figure  12b,  a point  source  Is  simply  assumed.  As  long  as 
the  fireball  sphere  does  not  touch  the  ground,  this  source  Is  equivalent  to  a 
spherical  source.  That  Is 

Flux  - I0  ~ sin  v 

wherein  u Is  equal  to  the  angle  formed  by  d with  the  ground. 

After  determining  the  flux,  the  fluence  at  the  pertinent  ground  ranges  for 
the  particular  device  yield  and  HOB  must  be  obtained.  An  Important  part  of  this 
procedure  Is  a FORTRAN  subroutine  FBLOSS  which  provides  the  amount  of  energy 
radiated  by  a fireball  as  a function  of  time.  This  routine  was  developed  by 
Sharp  (ref.  16),  who  analytically  fitted  the  data  from  the  SPUTTER  calculations. 
Further,  knowing  the  radius  versus  time  of  the  fireball  (ref.  17),  one  can  solve 
for  the  Intensity  of  the  fireball.  Then  the  desired  fluence  may  be  obtained  by 
integrating  over  time. 

In  this  procedure,  the  effects  of  the  fireball  motion  are  neglected.  The 
fireball  will  begin  to  rise  due  to  buoyancy  effects,  and  Its  effect  on  the 
fluence  upon  the  ground  may  be  Important.  To  Investigate  this  possible  modifi- 
cation of  Integrated  flux  as  a function  of  time  and  ground  range,  the  fluence  for 
both  coses  was  computed.  One  case  Is  a fixed  fireball  at  the  HOB;  the  other  one 
rises.  The  rise  rate  for  the  latter  was  obtained  from  a two-dimensional  calcu- 
lation done  with  very  coarse  zoning.  Particles  were  placed  within  the  radius  of 
the  fireball;  and  since  the  particles  are  constrained  to  move  with  the  flow, 
their  average  altitude  at  any  time  Is  a good  representation  of  the  fireball 
altitude.  Figure  13  Indicates  the  results  for  the  500-ft  HOB  case.  Fluence 
versus  ground  range  Is  plotted  for  different  times.  At  0.14  sec  and  a ground 
range  of  655  meters,  the  difference  Is  about  30  percent  In  fluence.  However, 
significant  shock  arrival  times  center  around  0.10  sec.  These  arrival  times 
correspond  to  a radial  distance  of  500  to  600  meters.  For  NX  designs,  the  ground 
range  at  600  psl  is  of  Interest.  The  free-fleld  Ideal  ground  range  Is 


i 
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approximately  540  meters  for  the  600-psl  pressure  level  from  a 1-MT  surface 
burst.  At  0.124  sec  and  609  meters  ground  range,  the  difference  Is  approximately 
20  percent.  This  value  grows  to  33  percent  at  0.154  sec  and  731  meters  ground 
range. 

In  order  to  examine  this  effect  at  shock  arrival  time,  the  fluence  versus 
ground  range  at  shock  arrival  time  has  been  plotted  In  figure  14.  The  differences 
begin  at  300  meters  ground  range,  but  for  distances  less  than  500  meters,  the 
difference  Is  less  than  10  percent. 

If  the  effect  of  the  rising  fireball  had  been  Included,  It  would  have 
Increased  the  fluence  at  larger  ground  ranges  and  extended  the  duration  of  the 
precursor  effect.  For  a burst  at  500  feet  above  the  ground,  the  effect  Is  at 
most  30  percent  In  the  fluence  before  the  shock  arrival  limes  of  Interest. 

After  that  time  the  heated  layer  Is  turned  off  and  no  further  energy  Is  added. 

At  the  other  end  of  this  parameter  study  (the  1000-foot  HOB),  less  effect 
from  the  rise  of  the  fireball  Is  seen.  Figure  15  compares  the  rise  rate  for  the 
500-  and  1000-foot  HOB  cases.  The  figure  shows  that  the  latter  rises  less  during 
the  same  time  than  the  500-ft  case.  The  net  result  Is  to  minimize  the  difference 
In  fluence  upon  the  ground  between  the  fixed  and  rising  fireballs  at  later  times. 

As  mentioned  above,  the  algorithm  for  determining  the  fireball  radius  as  a 
function  of  time  comes  from  the  1-KT  standard.  The  form  Is  written  for  1 KT  as 

R1KT  - 2.5684  x 10-  x t*-’*1 
for 

0 < t < 0.265  sec 
and 

R1KT  ■ (1.0  - B X tc)  x (D  x t ♦ E)  + 500 
for 

t > 0,265  sec 

where 

B - 0.03499 

■ C • -1.068 

0 - 33897 

* 

E - 8490 
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The  tine  must  first  be  scaled  as  follows: 
T - T/W1/’ 


sec 

i/i 


KT 

The*  to  find  the  radius  for  1 KT,  scale  as  follows: 


. {KT) 
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SECTION  IV 
SURFACE  BURST 


GENERAL 

This  study  began  with  an  attempt  to  determine  If  a high  pressure  precursor 
would  develop  from  a surface  burst.  A surface  burst  was  defined  as  a nuclear 
detonation  at  zero  HOB.  The  ground  surface  Is  represented  as  a perfectly 
reflecting  surface,  although  the  air  layer  near  the  ground  Is  modified  as  If 
there  were  an  Interacting  ground.  From  the  calculation  of  the  surface  burst, 
there  Is  a clear  Indication  of  a significant  precursor  at  the  600-psl  level. 

Previous  calculations  of  precursed  environments  for  l-KT  cases  Indicated  no 
precursor  formation  above  300  psl  (ref.  3).  However,  those  cases  considered  were 
for  1600  and  2000  ft  HOB.  In  addition,  the  thermal  layer  model  used  was 
different. 

IDEAL  CASE 

Since  zoning  affects  obtainable  peak  pressure  values,  an  Ideal  case  was 
computed  as  a comparison.  Ideal  surface  calculations  were  completed  for  each  of 
the  calculations  reported  here.  The  Ideal  surface  burst  case  results  are  pre- 
sented In  appendix  A.  Listed  are  times,  ground  range  associated  with  the  peak 
overpressure,  ground  range  associated  with  the  peak  dynamic  pressure,  and  the 
peak  dynamic  pressure. 

NON  IDEAL  CASE 

The  precursed  surface  burst  case  began  to  show  differences  at  approximately 
1000  psl.  In  figure  16  one  can  see  the  Initial  toeing  out  due  to  the  heated 
layer  ahead  of  the  shock  front.  In  figures  17  and  18,  peak  overpressure  wave- 
forms for  the  Ideal  and  precursed  cases  are  compared.  On  the  front  side  of  the 
precursed  waveform  a modification  can  be  seen.  The  rise  time  to  the  peak  Is 
lengthened  considerably  while  the  peak  value  Is  decreased  approximately  20  per- 
cent. Figures  19  and  20  show  that  for  the  precursor  the  peak  dynamic  pressure 
was  Increased  only  about  10  percent.  The  small  discontinuities  on  the  waveforms 
correspond  to  rezones. 
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figure  20,  Horizontal  Oynamlc  Pressure  versus  Time  Precursed 
Case  1 MT  Surface  Burst 
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Appendix  B contains  the  tabulated  values  of  peak  pressure  and  dynamic 
pressure  versus  ground  range.  In  figure  21  the  peak  overpressures  versus  range 
are  plotted.  Problem  13.0041  refers  to  the  precursed  case  while  13.0045  and 
13.0143  refer  to  the  Ideal  case.  For  the  range  450  to  750  meters  the  peaks  are 
decreased  considerably.  The  maximum  difference  occurs  at  approximately  600 
meters.  Figure  22  Is  a plot  of  dynamic  pressure  versus  range.  The  maximum 
difference  in  dynamic  pressure  occurs  at  approximately  475  meters,  Between  4C0 
and  500  meters  the  heated  layer  acts  on  the  shock  front  in  the  expected  way. 

The  overpressures  are  dropped  as  the  shock  front  toes  out,  producing  the  "fri  it 
porch"  effect.  Conversely,  the  dynamic  pressures  are  Increased.  However, 
because  of  the  low  angle  of  Incidence  between  the  fireball  and  the  ground,  the 
fluence  drops  very  rapidly  as  the  ground  range  increases.  Beyond  700  meters  the 
overpressures  are  beginning  to  converge  while  the  dynamic  pressures  have  con- 
verged to  the  ideal  case. 

There  Is  also  an  effect  from  the  way  In  which  the  thermal  layer  model  is 
implemented  Into  the  hydrodynamic  mesh.  The  thermal  layer  model  prescribes 
appropriate  Internal  energy  at  any  given  time.  We  assume  pressure  equilibrium 
will  be  maintained.  Therefore,  we  Iterate  upon  the  equation  of  state  to  reach 
this  condition  with  the  ambient  atmosphere.  In  general,  the  assumption  of  pres- 
sure equilibrium  decreases  the  density  In  the  thermal  layer,  Influencing  the 
resulting  dynamic  pressures. 
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Figure  21.  1 MT  Surface  Burst  Overpressures  versus  Range 
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SECTION  V 

HEIGHT  OF  BURST  CASES 


GENERAL 

All  of  the  HOB  cases  show  strong  precursor  effects.  In  general,  the  peak 
overpressures  are  reduced  by  as  much  as  a factor  of  2,  while  the  dynamic  pressures 
are  Increased  as  much  as  SO  percent.  The  effect  of  the  precursor  Is  definitely 
Influenced  by  the  HOB.  As  the  HOB  Increases  from  500  to  1000  feet,  the  precursor 
effect  moves  outward  In  ground  range  and  Influences  the  lower  pressure  levels. 

In  addition,  a significant  modification  of  the  blast  wave  front  exists  for  the 
Ideal  case.  This  phenomenon  Is  called  the  "hydrodynamic  precursor."  When  the 
word  precursor  Is  used  alone,  It  refers  to  that  phenomenon  created  by  the  thermal 
layer. 

At  the  point  of  maximum  density,  approximately  160  meters  out  along  the 
ground,  the  flow  Is  outward  parallel  to  the  ground.  A few  meters  beyond  that 
and  just  above  the  ground,  the  flow  Is  directed  downward.  The  existence  of  the 
very  sharp  gradient  In  both  density  and  pressure,  coupled  with  the  flow  pattern, 
leads  to  the  toeing  out  of  the  shock  front  along  the  ground.  These  effects  can 
be  seen  In  figures  23,  24,  and  26.  Further  out  In  time  the  triple  point  has 
migrated  upward  and  outward.  The  specific  energy  contours  (figure  25)  Indicate 
where  t^e  fireball  Is  located.  Figure  27  Indicates  the  approximate  position  of 
the  trip.’  point  In  space  for  the  500-ft  HOB  case.  The  formation  of  the  triple 
point  starts  at  15  msec.  Immediately  thereafter,  one  begins  to  see  the 
appearance  of  double  peaks  along  the  ground.  In  figure  28  can  be  seen  the 
behavior  of  the  double  peaks  with  time. 

A precursor  peak  appears  on  the  leading  edge  beyond  20  msec.  By  that  time 
the  triple  point  Is  approximately  5 meters  In  altitude.  The  precursor  becomes 
equal  to  the  main  wave  at  40  msec. 

HYDRODYNAMIC  PRECURSOR 

As  the  HOB  of  the  nuclear  detonation  approaches  the  ground  surface,  the 
Incident  pressure  on  the  ground  Increases  and  consequently  the  reflected  pressure 
Increases.  Because  of  these  extremely  high  pressures  (10*  psl)  and  the  resultant 
j compression  of  the  air  medium  at  the  ground  surface,  densities  are  reached  which 
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Figure  26.  Density  Contours  for  1 MT  it  600  Feet  HOB,  Ideal 
Case  at  16  msec 
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Figure  26.  Peak  Overpressure  versus  Time  due  to  Precursor 
and  Main  Wave  for  1 MT  at  500  Feet  H0B»  Ideal  Case 
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are  approximately  20  times  that  of  ambient  air.  The  large  densities  and 
pressures  develop  a flow  field  which  leads  to  the  toeing  out  of  the  shock  front. 

This  effect  Is  shown  In  figures  29  through  32.  To  Illustrate  this  point, 
the  time  of  30  msec  was  chosen.  The  contour  plots  show  the  two  pressure  peaks 
along  the  ground.  The  histogram  plots,  figures  33a  through  33d,  show  the 
precursor  Is  pronounced  near  the  ground  and  decreases  rapidly  as  one  approaches 
the  triple  point,  about  17  meters  in  altitude  at  a range  of  260  meters.  The 
overall  appearance  of  the  hydrodynamlcally  precursed  shock  front  at  this  point 
looks  very  much  like  a thermal  layer  precursor. 

HEATED  LAYER  EFFECTS 

When  the  heated  layer  produced  by  the  thermal  radiation  Is  added  to  the  calcu- 
lation, the  shock  front  Is  further  modified.  The  result  appears  to  be  an  enhance- 
ment of  the  toelng-out  effect.  In  addition,  peak  pressures  are  reduced  while  the 
peak  dynamic  pressures  are  enhanced. 

As  the  double  peak  In  the  shock  front  develops  along  the  ground,  the  leading 
peak  becomes  the  maximum.  The  effect  of  the  thermal  layer  Is  to  reduce  this  peak, 
thus  reducing  the  maximum  peak  overpressure. 

The  most  significant  effect  of  the  thermal  layer  along  the  ground  combined 
with  the  varying  H08  Is  the  modification  of  he  shock  front  at  different  ground 
ranges.  At  500-ft  HOB,  modifications  exist  at  several  thousand  psl.  At  750-ft 
HOB,  the  modification  begins  at  about  700  psl  and  continues  beyond  the  times  run 
for  the  calculation.  At  1000-ft  HOB,  modification  starts  at  about  the  300-psl 
level  and  continues  to  times  beyond  calculation  time.  It  Is  apparent  that  the 
precursor  effect  Is  very  sensitive  to  HOB.  For  maximum  modification  at  the 
ground  range  for  which  600  psl  occurs,  the  750-ft  HOB  case  Is  optimum.  The 
following  figures  show  a comparison  of  the  Ideal  and  precursed  calculations  for 
the  three  cases.  Peak  overpressures  are  presented  In  figures  34a  through  34c, 
and  peak  dynamic  pressures  are  presented  In  figures  35a  through  35c. 

The  above  result  Is  reasonable  from  considerations  of  fluence  upon  the  ground. 
As  the  HOB  Increases,  the  size  of  the  angle  between  the  slant  range  and  the  ground 
Increases,  Increasing  the  amount  of  fluence  for  a given  ground  range,  nlso,  the 
reflected  shock  strength  decreases  as  the  HOB  Is  Increased,  leading  to  larger 
ground  ranges  before  the  Mach  stem  (In  the  Ideal  sense)  can  be  formed.  This  con- 
clusion Is  also  consistent  with  the  result  of  the  previous  1-MT  calculation 
(ref.  3). 
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Figure  32.  Density  Contours  for  1 MT  at  500  Foet  HOB,  Ideal 
Case  at  30  msec 
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PRESSURE  HORIZONTAL  HISTOGRAM 

HORIZONTAL  CROSS  SECTION  AT  ALTITUDE  1.01E-Q2  KM  Us  131 


Figure  33c.  Horizontal  Pressure  Histogram  at  10.1  Meters  Altitude 
for  1 MT  at  S00  Feet  HOB,  Ideal  Case  at  30  msec 
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HORIZONTAL  CROSS  SECTION  RT  ALTITUDE  l.NBE-02  KM  U=  171 


Figure  33d,  Horizontal  Pressure  Histogram  at  14. fl  Meters  Altitude 
for  1 MT  at  500  Feet  HOB.  Ideal  Case  at  30  msec 
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The  dynamic  pressures  show  a similar  effect  f’Citn  the  HOB.  In  all  cases  the 
peaks  are  enhanced  because  of  the  heated  layer.  Ore  Important  thing  to  remember 
In  Interpreting  these  curves  4s  that  an  HOB  effect  Is  also  seen.  That  Is,  the 
range  of  some  peak  overpressure  Is  dependent  upon  the  HOB.  For  this  reason,  the 
pressure  distance  curves  are  displaced  from  one  another. 
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SECTION  VI 
CONCLUSIONS 

The  heated  layer  along  the  ground  can  have  significant  effects  upon  the  air- 
blast  that  results  from  a nuclear  explosion.  Using  tho  empirical  thermal  layer 
model  developed  from  NTS  data,  a height  of  burst  study  for  both  ideal  and  pre- 
cursed airblast  has  been  completed.  The  method  for  Including  the  thermal  layer 
interactively  into  the  calculations  has  been  developed  for  the  HULL  code. 

The  results  from  the  1-MT  surface  burst  calculations  show  that  the  airblast 
is  modified  by  the  thermal  layer  starting  at  the  1000-psi  level.  The  HOB  study 
shows  that  there  is  an  optimum  ground  range  for  the  precursor  as  a function  of 
HOB.  Moreover,  dramatic  effects  in  the  static  and  dynamic  overpressures  occur 
as  a result.  The  study  has  also  shown  the  existence  of  a hydrodynamic  precursor 
which  gives  rise  to  the  double  peak  phenomenon. 

The  existence  of  the  double  peaks  in  the  ideal  surface  case  has  been  noted 
by  others.  Carpenter  (ref.  18)  noticed  double  peak  waveforms  from  High  Exp’osive 
(HE)  experiments  designed  to  look  at  HOB  effects.  The  airblast  data  from  the 
HOB  studies  In  Canada  (ref.  19)  also  show  a double  peak  effect.  There  Is  no 
reason  to  believe  that  nuclear  explosions  would  not  exhibit  the  same  behavior. 
Attributing  the  cause  of  the  double  peaks  to  the  development  of  a hydrodynamic 
precursor  is  a new  conclusion  which  has  been  shown  by  this  set  of  calculations. 

The  thermal  layer  calculations  assume  the  validity  of  extrapolating  the  NTS 
sound  speed  data  from  kiloton  to  megaton  phenomenology.  To  tha  extent  that  the 
model  reflects  physically  significant  features  of  the  actual  thermal  layer  along 
the  ground,  the  calculations  will  adequately  predict  the  response  of  the  shock 
wave  as  It  travels  through  the  thermal  layer.  One  should  view  the  results 
presented  here  as  trends,  but  not  as  absolutes. 
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APPENDIX  A 

AFWL  HULL  CALCULATION  OF  1-MT,  IDEAL  CASE 

Appendixes  A and  B contain  the  blast  data  for  all  the  problems.  The 
abbreviations  are: 

TIME  time  in  seconds 

DXPM  radial  zone  size  in  meters  in  the  zone  of  peak  overpressure. 

PMAX  peak  overpressure  in  pascals  (l.e.,  newtons  per  square  meter) 

XPM  range,  In  meters,  of  peak  overpressure 

DPMAX  peak  dynamic  pressure  in  pascals 

XDPM  range,  in  meters,  of  the  peak  dynamic  pressure 

TPMAX  peak  total  pressure  in  pascals 

XTPM  range,  In  meters,  of  che  peak  total  pressure 

Each  time  is  followed  by  the  blast  data  for  the  leading  three  local  over- 
pressure and  dynamic  pressure  peaks.  These  abbreviations  are: 

PEAK  local  overpressure  peak  in  pascals 

XPEAK  range,  in  meters,  of  local  peak  overpressu  'e 

DPPEAK  local  dynamic  pressure  peak  in  pascals 

XDPEAK  range,  in  meters,  of  the  local  peak  dynamic  : essure 

The  reader  should  be  aware  that  the  rezone  routine  caused  some  trouble  with 
shock  definition  in  three  of  the  problems.  In  problems  1.0048  and  13.0049,  the 
zone  of  maximum  pressure  increased  from  5 meters  to  9 meters  between  0.13  sec 
and  0.11  sec,  so  the  shock  definition  after  0.14  sec  Is  poor.  This  same  thing 
occurred  on  problem  13.0054  between  0.34  sec  and  0.36  sec. 
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AFWL  HULL  Calculation  of  1 MT  Surface  Burst  Ideal  Case 


1 


PROrflFM  NUMBER 
PRESSURE  IN  PASCALS 


13.01*3 

01  STANCE  IN  MtTERS 


i 

I 

\ 

I 


TIME  OXPM 
.0184  2.- 

PEAK 

0. 

0 « 

TIME  dxpm 

,019ft  2. 

PEAK 
1.295E*07 
\ «272E*Q7 
T IMF  DXPM 

.0200  2. 

PEAK 
1«162£*07 
1 • 195E*07 
TIME  OXPM 

.0210  2* 

PEAK 
1 1 103E*©7 
\ % 135E*07 
TIME  CXPM 

.0211  2- 

PEAK 
1,096E*07 
\ . 128E*07 
TIME  OXPM 

.0230  2. 

PEAK 
9.861E*0f> 
1 ,020E*07 
TIME  OXPM 

.0250  2. 

PEAK 
q.218E*06 
1.016E*07 
TIME  OXPM 

.0260  2. 

PEAK 
fi.797E«06 
9.970E406 
TIME.  OXPM 

.0280  2. 

PEAK 
7.S09E  *06 
7.666E*06 


PMAX 

1.013£^05 

XPEAK 

0.  0. 

0.  0. 

'AX 

2.462<-  *07 
XPEAK 

2.310E*02  0. 
2.145E*02  0. 

PMAX 
1 c966f  *07 
XPEAK 

2. 168E*02  0. 

1 ,977E*02  0, 
PMAX 
1 . 75*E*07 
XPEAK 

2. 039E*02  0. 
1.786E«02  0. 

PMAX 

1.75*E*07 

XPEAK 

2.009E«02  0. 

1 »78BE*02  0. 

PMAX 

I.938E*07 

XPEAK 

1.743E«02  0. 
1 .418E  + 02  0. 

PMAX 
1 »910E»C~ 
XPEAK 

2.630E*02  0. 
4.542E«01  0. 

PMAX 

1.862E*07 

XPEAK 

2.670E*02  0. 
7,772E*01  0. 

PMAX 
1.745F  *07 
XPEAK 

2,690E*02  0. 
1.743E*02  0. 


XPM  OPMAX 
389.  1.117£«08 
QPPEAK  XDPEAK 

0. 

0. 

XPM  OPMAX 
275.  9,0*7E*07 
DPPEAK  XDPEAK 

0. 

0. 

XPM  OPMAX 
279.  7,783E*07 
DPPEAK  XDPEAK 

0. 

0 9 

XPM  DPMA>, 
287.  7.265E*07 
OPPEAK  XDPEAK 

0. 

0 . 

XPM  OPMAX 
289.  7.2I3E*07 
OPPEAK  XDPEAK 

0 * 

0. 

XPM  OPMAX 

297.  6,6I7E*07 
OPPEAK  XDPEAK 

0. 

0. 

XPM  OPMAX 

307.  5.901fc>07 
OPPEAK  XDPEAK 

0* 

0. 

XPM  OPMAX 

311,  5.562E*07 
OPPEAK  XDPEAK 

0. 

0. 

XPM  OPMAX 

321.  5.035E*07 
DPPEAK  XDPEAK 

0. 

0. 


XOPM  TPMAX 
273.  1 • 1 16E*08 


XDPM  TPMAX 
275.  1 . 151E*08 


XDPM  TPMAX 
281.  9.6B0E*07 


XDPM  TPMAX 
287.  9, 019E*07 


XDPM  TPMAX 
289.  8.967E*07 


XDPM  TPMAX 
297.  8.55‘oE*07 


xr»PM  TPMAX 
307.  7.812E*07 


XDPM  TPMAX 
311.  7.424E»07 


XDPM  TPMAX 

321.  6.780E«07 


XTPM 

273. 


XTPM 

275. 


XTPM 

281. 


XTPM 

287. 


XTPM 

289. 


XTPM 

297. 


XTPM 

307. 


XTPM 

311. 


XTPM 

321. 
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AFWL  HULL  Calculation  of  1 MT  Surface  Burst  Ideal  Case 


PROBLEM  NUMBER  13.0143 

PRESSURE  IN  PASCALS  OISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

.0309  2. 

1.6516*07 

329.  4.6096*07 

329. 

6.260E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

7.3C46*0b 

1.788E*02 

0. 

0. 

4.883E*0b 

6.7546*01 

0. 

0. 

TIME  OXPM 

pmax 

xpm 

DPMAX 

XOPM 

TPMAX 

•0320  2. 

1.5506*07 

337.  4.21  BE *07 

337. 

5.768E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

6.7246*06 

2.095E*02 

c. 

0. 

o. 

0. 

0. 

0* 

TIME  oxpm 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

•034o  2. 

1.4536*07 

345.  3.9026*07 

345. 

5.355E*o7 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

6.0806*06 

2,490E*02 

0. 

0. 

S. 9726*06 

1 .6466*02 

0. 

0* 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

.0360  2. 

1.3616*07 

353.  3.651E*07 

353. 

5.0126*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

5.4156*06 

1 . 943E*02 

0. 

0. 

5.2056*06 

1.0516*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

• 0300  2. 

1.2726*07 

361.  3.4326*07 

361. 

4.704E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

4.7656*06 

1.40OE*O2 

o. 

0. 

5.9366*06 

7 • 0956*00 

0. 

0. 

time  oxpm 

PMAX 

X PM 

DPMAX 

XDPM 

TPMAX 

•0400  2. 

1.197E*07 

367.  3.201E *07 

369. 

4.384E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

4.8716*06 

6. 754E*ol 

0. 

0. 

4.9466*06 

3.3406*01 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

•0420  2. 

1.1356*07 

375.  2.9986*07 

375. 

4.133E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

4. 3016*06 

1.077E*02 

0. 

0. 

4.3066*06 

9.097E*01 

0. 

0. 

TIME  oxpm 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

•0450  2. 

1.0506*07 

385.  2.717E*07 

365. 

3.767E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

3.9396*06 

2.2076*02 

0. 

0. 

3.6456*06 

9.0976*01 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

.0400  2. 

9.8026*06 

395.  2.496E*07 

395. 

3.476E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

3.8076*06 

2.668E*02 

0. 

0. 

3.2516*00 

3.6516*01 

0. 

0. 

XTPM 

329. 


XTPM 

337. 


XTPM 

345. 


XTPM 

353. 


XTPM 

361. 


XTPM 

369. 


XTPM 

375. 


XTPM 

365. 


XTPM 

395. 


69 


I 


AFWL  HULL  Calculation  of  1 MT  Surface  Burst  Ideal  Case 


PROBLEM  NUMBER  13.0143 

PRESSURE  IN  PASCALS  OISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM 

OPMAX 

XDPM 

TPMAX 

XTPM 

.0500  2. 

9.361E+06 

401.  2«375E*07 

403. 

3.304E*07 

403* 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

3.694E*06 

2. 970E  *02 

0. 

0. 

1.080E*06 

9.337E+00 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XDPM 

TPMAX 

XTPM 

•0530  2. 

8.850E*06 

411.  2.194E*07 

411. 

3.079E*07 

411. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

3.517E*06 

3.230E*02 

0. 

0. 

1.265E*06 

1<  377E»02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XDPM 

TPMAX 

XTPM 

.0560  2* 

8.349E«06 

421.  2.0S6E*07 

421. 

2.891E*07 

421. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

3.328E*06 

3.410E*02 

0. 

0. 

3.395E«06 

1.237E*01 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XDPM 

TPMAX 

XTPM 

.0600  2. 

7.767E*06 

433.  1 »877E*07 

433. 

2.654E*07 

433. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

3. 135E  + 06 

3.630E  *02 

0. 

0. 

1«110E*06 

1.012E«02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XDPM 

TPMAX 

XTPM 

.0646  2. 

7.234E+06 

445.  1 .692E+07 

445. 

2.4l5E*07 

445. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

?.776E^06 

1.667E*02 

0. 

0. 

?.779E*06 

1.461E*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XDPM 

TPMAX 

XTPM 

.0650  2. 

7.1 7SE  *06 

447.  1.692E»07 

447. 

2.410E*07 

447. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

?.745E*06 

1.854E«Q2 

0. 

0. 

J?.750E*06 

1.667E-*02 

0. 

0* 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

XTPM 

.0700  2. 

6.634E«06 

459.  l.S29E»07 

461. 

2. 191E»t)7 

461. 

'•-.K 

XPEAK 

OPPEAK 

XOPEAK 

?.504t  . 

3 058E*02 

0. 

0. 

?.418E»* 

''€♦01 

0. 

0* 

TIME  DXPM 

•<\X 

XPM 

OPMAX 

XDPM 

TPMAX 

XTPM 

.0741  2. 

6.26c.  '6 

471.  i *407E*07 

471. 

2. 034E*07 

471. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

?.374E*06 

3.470E*02 

0. 

0. 

0. 

0. 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

.0750  2. 

6.203E^06 

473.  1.388E+07 

473. 

2. 009E^07 

473. 

pr  »< 

X°EAK 

OPPEAK 

XOPEAK 

?.29vtv06 

J. 79CE*02 

0. 

0. 

?.351E»06 

3.530E402 

0. 

0. 

t 
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PROBLEM  NUMBER  13.0143 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

.080(1  2. 

5.769E*06 

485.  1.254E*07 

487. 

1.827E*07 

487. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

?.230E*06 

3.850E*02 

0. 

0. 

?.229E*06 

3.8105*02 

0. 

0. 

T IMF.  DXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

.08Sn  2* 

5.3825*06 

497.  1.142E*07 

499. 

1 .6805*07 

*99. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

?.130E*06 

4.030E*02 

0. 

0. 

?,074E*06 

5.804E*01 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

XTPM 

•0900  2* 

S*04l£*06 

509.  1 • 0315*07 

509. 

1.535E*07 

509. 

PEAK 

XPEAK 

OP*CAK 

XOPEAK 

?»046E*06 

4.230E*02 

0. 

0. 

\ .896E*06 

3.5385*02 

0. 

0. 

TIME  DXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

.0950  2. 

4.729E*06 

521.  9.41 1E*06 

521. 

1.414E*07 

521. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1,976E*06 

4.410E*02 

0. 

0. 

1 .802E+06 

3.729E*02 

0. 

0. 

TIME  DXPM 

PMAX 

XPM 

DPMAX 

XOPM 

UMAX 

XTPM 

.1000  2. 

4.414f*06 

533.  8.S05E*06 

533. 

1.292E*07 

533. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1.729E*06 

4.089E*02 

0. 

0* 

1.706E*06 

3.754E*02 

0. 

0. 

TIME  DXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

.1100  2. 

3.8725*06 

553*  7.024E»06 

553. 

1.090E*07 

553. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1 .5075*06 

2.142E*02 

0. 

0. 

1 .5165*06 

1.442E*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

.1200  2. 

3.4105*06 

573.  5.8245*06 

573. 

9.234E*06 

573. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

] .373E*0b 

3.766E*02 

0. 

0. 

1.371E*06 

3.295E*02 

0. 

0. 

TIME  DXPM 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

XTPM 

.1220  2. 

3.3265*06 

577.  5.630E*06 

575. 

8.954E*06 

575. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1.349E*Q6 

3.943E*02 

0. 

0. 

l ,34SE*06 

3.829E*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

.1300  2. 

3.040C*06 

591.  4.9305*06 

591. 

7.970E*06 

591. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

] .268E*06 

4. 184E*02 

0. 

0. 

1.259E*06 

3.8395*02 

0. 

0. 
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AFWL  HULL  Calculation  of  1 MT  Surface  Burst  Ideal  Case 


PROBLEM  NUMBER  13.0143 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM  DPMAX 

XDPM 

TPMAX 

.1400  2. 

2 

.735E*06 

609.  4.221E*06 

609. 

6.956E*06 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1 . 190£*06 

4 

«534£*02 

0. 

0. 

1 . 1605*06 

4 

«028E*02 

0. 

0. 

TIME  DXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

. 1500  2. 

2 

*480£*06 

627.  3.682E*06 

625. 

6.  159E*06 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1 .0805*06 

4 

•463E*02 

0. 

0. 

1 .067E*0G 

3 

.906E*02 

0. 

0. 

time  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

.1600  2. 

2 

.274E*06 

643.  3.2S2E*06 

641. 

5.515E*06 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

9.999E*05 

4 

.S0SE*02 

0. 

0. 

9.967E*0S 

4 

• 3685*02 

0. 

0 . 

time  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

.1700  2. 

2 

.1015*06 

659.  2.91 1E*06 

657. 

5.0055*06 

PEAK 

XPEAK 

DPPEAK  XOPEAK 

?.045E*06 

6 

«670E*02 

0. 

0* 

9.4035*05 

4 

• 747E*02 

0. 

0. 

TIME  DXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

.1600  2* 

i 

.958E*06 

675.  2.641E*06 

673. 

4.593E*06 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1.924E*06 

6 

«830E*02 

0. 

0. 

p.795E*0S 

4 

•799E*02 

0. 

0. 

TIME  DXPM 

PMAX 

XPM  DPMAX 

XDPM 

TPMAX 

.1900  2* 

1 

•8405*06 

691.  2.424E«06 

689. 

4.259E*06 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

],824E»06 

6 

«970E*02 

0. 

0. 

p.25BE*05 

4 

.9O8E*02 

0. 

0 • 

TIME  OXPM 

PMAX 

XPM  DPMAX 

XDPM 

TPMAX 

.2000  2. 

1 

•740E*06 

707.  2.2525*06 

705. 

3.988E*06 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1.737E*06 

7 

*1305*02 

0. 

0. 

7.777E*05 

4 

.929E-02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM  DPMAX 

XDPM 

TPMAX 

.2100  ?. 

1 

.6625*06 

727.  2.1155*06 

721. 

3.770E*06 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1 .6555*06 

7 

•210E*02 

0. 

0. 

7.314E*05 

4 

.9465*02 

0. 

0 . 

TIME  OXPM 

PMAX 

XPM  DPMAX 

XDPM 

TPMAX 

.2206  2. 

1 

.5815*06 

741.  1.995E*06 

737. 

3.571E*06 

PEAK 

XPEAK 

DPPEAK  XDPEAK 

1 ,576E*06 

7 

•37QE*®2 

1.983E*06  7.410E*02 

A.934E.05 

5 

.066E*02 

0. 

0. 

XTPM 

609. 


XTPM 

625. 


XTPM 
641 . 


XTPM 

659. 


XTPM 

675. 


XTPM 

691. 


XTPM 

705. 


XTPM 

721. 


XTPM 

737. 
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AFWL  HULL  Calculation  of  1 MT  Surface  Burst  Ideal  Case 


I 

I 

f 

i 

t 

[ 

t 

I 


f 

i 

i 


PROBLEM  NUMBER  13.0143 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME  DXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.2300  2. 

1 .S25E+06 

755.  1 .909E+06 

749. 

3.4?5E*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1 .S16E+06 

7.490E*02 

0. 

0. 

A.643E*05 

5. 102E*02 

0. 

0. 

time  oxpm 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.2500  2. 

1 »418E*06 

781.  1.755E*06 

779. 

3.1 70E*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

5.981E+05 

5.192E»02 

0. 

0. 

5.905E*05 

4.662E*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

*2600  2* 

1 . 366E  + 06 

793.  1.694E*06 

793. 

3.060E+06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

5.692E*05 

5.274E*02 

0. 

0. 

5.616E*05 

4.862E*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

*2800  2. 

1 . 278E*06 

819.  1 .S70E*06 

817. 

2.844E*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

S.21SE«0S 

5.572E*02 

0. 

0. 

S.221E*05 

5.326E+02 

0. 

0. 

TIME  DXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.3000  2. 

1.200E*CS 

843.  1.461E*06 

841. 

2.657E»06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

4.782E«0S 

5. 362E+02 

0. 

0. 

4.694E«0S 

5.034E*02 

0. 

0. 

t 

a 

r 

! 

t 

\ 

L 


XTPM 

749. 


XTPM 

781. 


XTPM 

793. 


XTPM 

817. 


XTPM 

841. 
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AFWL  HULL  Calculation  of  1 MT  at  500  Feet  Ideal  Surface 


PROBLEM  NUMBER  13*0049 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


time 

DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.004? 

2. 

-1.013005 

239.  5.597E-04 

1. 

0. 

0. 

PEAK 

XPEAK 

DPPEAK  XDPEAK 

0. 

0. 

8.312E-0S  9.335E-05 

Q« 

0. 

8.926E-0S  9.736E-05 

TIME 

DXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

*004? 

2. 

1 • 1235*03 

239.  5.S98E-04 

21. 

1 • 123E*03 

239. 

PEAK 

XPEAK 

DPPEAK  XDPEAK 

-?. 

866E+02 

1.370E*02 

1.367E-04  9.066E-05 

0* 

0. 

8.409E-05  9.588E-05 

time 

DXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

.0043 

2. 

1 • 1235*03 

239.  2.492E-03 

157. 

1 . 123E*03 

239. 

PEAK 

XPEAK 

DPPEAK  XDPEAK 

-2. 

863E*02 

1 .370E*02 

5.57BE-04  5.560E-04 

-?. 

5905*01 

2.100E*01 

5.560E-04  5.000E.00 

TIME 

DXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

.0045 

2. 

1 * 123E*03 

239.  9.555E-03 

157. 

1 .1235*03 

239. 

PEAK 

XPEAK 

DPPEAK  XDPEAK 

-?. 

860E+02 

1 . 370E*02 

0.  0. 

-2. 

46TE+01 

2.100E*01 

0.  0. 

TIME 

DXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

. 0040 

2. 

1 • 123E*03 

239.  3.338E-02 

157. 

1 .1235*03 

239. 

PEAK 

XPEAK 

DPPEAK  XOPEAK 

•?. 

135E«Q1 

3.000E*00 

0.  0. 

• 

0. 

0.  0. 

DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

,005ft 

2. 

1 • 123E+03 

239.  5.676E-02 

157. 

1. 1235*03 

239. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

• > * 

842E+01 

3.000E*00 

0.  0. 

0. 

0. 

0.  0. 

TIMfc 

DXPM 

PMAX 

XPM  DPMAX 

XDPM 

TPMAX 

XTPM 

.0053 

2. 

2.596F*06 

3.  2.094E*06 

3. 

4.691E*Q6 

3. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

.0055 

2. 

1.820E«0a 

1.  4.3295*08 

1* 

6.149E*08 

1. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

0. 

0. 

0.  0. 

ft. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

.0056 

2. 

3.914F*08 

1.  5.653E+08 

7. 

9.514E*08 

1. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

ft. 

0. 

5.600E*08  1.000E*00 

ft. 

0. 

0.  0. 
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AFWL  HULL  Calculation  of  1 MT  at  500  Faet  Ideal  Surface 


PROBLEM  NUMBER  13.0049 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

>0060 

2. 

1.014E*09 

7.  5.566E*08 

33. 

1 .096E+09 

27. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

9. 

994E»08 

1.300£*01 

0.  0. 

0. 

0. 

0.  o. 

TIME 

DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0065 

2. 

1.027E«09 

39.  5.793E*08 

51* 

1.219E*09 

43. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

4. 

438E+08 

3. OOOE'OO 

0 6 0. 

0. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0070 

2. 

1.012E»09 

57.  6.231E+08 

63. 

1 .360E+09 

59. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

n. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0075 

2. 

9.324E *08 

69.  6.452E«08 

75. 

1.394E*09 

71. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

9. 

9B3E«07 

1 . 00OE*00 

0.  0. 

o. 

0. 

0.  0. 

time 

DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

• 0080 

2. 

8.264E«08 

81.  6.19SE»08 

85. 

1 «345E*09 

81. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 

time 

OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

.0085 

2. 

7.204E*08 

91.  6.019E+06 

93. 

1 .281E+09 

91. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

o. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

009o 

2. 

6.245E+08 

99.  5.8B4E*08 

101. 

1.167E*09 

99. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

0095 

2. 

S.443E*Q8 

107,  S.657E*08 

109. 

1.087F.*09 

107. 

PEAK 

XPEAK 

DPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0 . 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

0100 

2. 

4. 775E*08 

115.  5.509E*0E 

1 IS. 

1.020E*09 

115. 

PEAK  XPEAK  DPPEAK  XDPEAK 


0.  0.  0.  0. 

n«  0.  0*  0. 
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AFWl  HULL  Calculation  of  1 MT  at  500  Feet  Ideal  Sut'face 


PROBLEM  NUMBER  13.0049 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


time 

OXPM  PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

• 0110 

2.  3.629E«08 

127.  4.894E*08 

127. 

8.S23E*0Q 

PEAK  XPEAK 

OPPEAK  XOPEAK 

n. 

0. 

0.  0. 

0. 

0 • 

0.  0. 

time 

OXPM  PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

• 0120 

2.  2.836E«08 

139.  4.B24E*08 

139. 

7,659E*08 

PEAK  XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 

TIME 

OXPM  PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

• 0130 

2.  2.241E+08 

149.  4.639E+08 

149, 

6»880E*08 

PEAK  XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0 . 

0.  0* 

TIME 

OXPM  PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

.0140 

2.  1.909E«08 

157.  4.4Q0E«08 

157. 

6.309E+08 

PEAK  XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

n. 

0. 

0.  0. 

TIME 

OXPM  PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0150 

2.  1 .61 QE*08 

165.  4.258E+08 

167. 

5.713E.08 

PEAK  XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0 . 

0. 

0.  0. 

TIME 

OXPM  PMAX 

XPM  DPMAX 

XDPM 

TPMAX 

• 0151 

2.  1 .552E+08 

165.  4.240E«08 

167. 

5.769E*08 

PEAK  XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

n. 

0. 

0*  0. 

TIME 

OXPM  PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

• 0 160 

1.  1 o368£<  OB 

172.  4. 185E+Q8 

175. 

5.437E*08 

PEAK  XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0* 

TIME 

DXPM  PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0170 

1.  1 «213£*08 

180.  3.930E«08 

182. 

5.Q65E+08 

PEAK  XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 

TIME 

DXPM  PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

.0180 

1.  1.059E*08 

187.  3.598E+08 

190.  - 

4.569E*08 

PEAK  XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 

76 


XTPM 

127. 


XTPM 

139. 


XTPM 

149. 


XTPM 

157. 


XTPM 

165. 


XTPM 

167. 


XTPM 

175. 


XTPM 

IBS. 


XTPM 

189. 


AFWl  HULL  Calculation  of  1 MT  at  500  Feet  Ideal  Surface 


PROBLEM  NUMBER  13.0049 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0190 

1. 

9.357E*07 

193.  3.2606*08 

196. 

A.098E*08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0,  0. 

0. 

0. 

0*  0. 

TIME 

DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

• 0200 

1. 

8.2626*07 

198.  2.9346*08 

203. 

3.648E*08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

• 0210 

1. 

7.390E*07 

206.  2.673E*08 

209. 

3.313E*08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0,  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0230 

2* 

5.980E.07 

216.  2.202E*08 

221. 

2.71SE*08 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

0. 

0. 

0.  0. 

0. 

0 . 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0250 

2. 

4.828£«07 

228.  1.8l4E*0d 

233. 

2.222E*08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

?.' 

436E*07 

2.432E«02 

0.  0. 

0. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0260 

2* 

4. 4136407 

233.  I.659E*08 

239. 

2«032E*08 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

2. 

355E*07 

2»492E*02 

0.  0. 

ft. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

• 02BO 

2. 

3.68]E*07 

243,  1 . 387E*08 

249. 

1 .6936*08 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

?•< 

204E *07 

2.616E*02 

0.  0. 

0. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0300 

2. 

3»092E*07 

2S2.  1 • 168E*08 

260. 

1.422E*08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

?,093E*07 

2.745E*02 

0.  0. 

ft. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0320 

2. 

2. 6106*07 

262.  9,9286*07 

271. 

1.204E*06 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

l.980E*07 

2.856E*02 

9.770E *07  2.808E*C2 

0. 

0. 

0.  0. 
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■ I 

fl 

i 
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XTPM 

196. 


XTPM 

201. 


XTPM 

209. 


XTPM 

221. 


XTPM 

231. 


XTPM 

237. 


XTPM 

249. 


XTPM 

2S9. 


XTPM 

270. 


AFWL  HULL  Calculation  of  1 MT  at  500  Feet  Ideal  Surface 


PROBLEM  NUMBER  13.0049 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

.0340  2. 

2.223E+07 

270.  8.721E*07 

293. 

1.045E»08 

254. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1.829£*07 

2.960E+02 

0. 

0. 

0. 

0. 

0. 

0. 

TIMf-  OXPM 

PMAX 

XPM  OPMAX 

XUPM 

TPMAX 

XTPM 

.0360  2. 

1.922E+07 

279.  7.754E+07 

305. 

9.437E+07 

305* 

PEAK 

XPEAK 

DPPEAK  XDPEAK 

1.736E*07 

3.065C,>02 

0. 

0* 

0 • 

0. 

0. 

0. 

TIME  dxpm 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0360  2. 

1 • 68 1 ♦ 0 7 

287.  6.958E+07 

315. 

8.567E+07 

3 IS. 

PEAK 

XPEAK 

DPPEAK  XDPEAK 

t.643E*07 

3*  1 70E+02 

0. 

0. 

n. 

0. 

0 o 

0* 

time  DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0400  2* 

1.505F+07 

325.  6.203E+07 

323. 

7.691E*07 

325. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1.479E*07 

2.94SE+02 

(1. 

0. 

(l. 

0. 

0. 

0. 

time  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

.0420  2. 

1.392E+0? 

335.  5.526E+07 

333. 

6.877E+07 

333. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1.31 9E +07 

3.026E+02 

0. 

0. 

0. 

0. 

0. 

0. 

TIME  dxpm 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0450  2. 

1.312E+07 

349.  4.769E+07 

347. 

6.040E+07 

347. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1.127E+07 

3. 147E+02 

0. 

0. 

1.415E+06 

7.447E+01 

0. 

0. 

TIME  DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0460  2. 

1.209E+07 

363.  4.134E+07 

361. 

5.332E+07 

361. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

9.762E+06 

3.244E+02 

0. 

0. 

1.776E+06 

9.928E+0 1 

0. 

0. 

TIME  DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0500  2. 

1.145F+07 

371.  3.7S5E+07 

369. 

4.683E+07 

369. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

M.901E+06 

3.304E*02 

0. 

0. 

1 .621E+06 

9.928E+01 

0. 

0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0530  2. 

1.074F+07 

383.  3.289E+0Y 

381. 

4.348E+07 

381. 

PEAK 

XFEAK 

OPPEAK  XDPEAK 

7.8145*06 

3.405E*02 

0. 

0. 

4.380C+06 

8. 132E+01 

0. 

0. 
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AFWL  HULL  Calculation  of  1 Ml  at  500  Feet  Idial  Surface 


PROBLEM  NUMBER  13.0049 

PRESSURE  IN  PASCALS  OISTANCE  IN  METERS 


T IMF  DXPM 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

X fPM 

■056o  2. 

9.9726*06 

393.  2.895E*07 

393. 

3.8926*07 

393. 

PEAK 

XPEAK 

DPPEAK 

XOPEAK 

6.957E*06 

3.506E*0? 

0. 

0. 

fe.381E*06 

9.928E*01 

0. 

0. 

TIME  DXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPK 

•0600  2* 

9.01 0F*06 

408.  2.4226*07 

408. 

3.323E«07 

408. 

PEAK 

XPEAK 

DPPEAK 

XOPEAK 

6.076E*06 

3.636E*02 

C. 

0* 

*.346£«06 

I.199E*02 

0. 

0* 

time  oxpm 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

XTPM 

•06So  2. 

8*037E*06 

424.  1 .9836*07 

424. 

2.787E»07 

424. 

PEAK 

XPEAK 

DPPEAK 

XOPEAK 

5.2Q8E*06 

3.800E*02 

c. 

0. 

4.089E*06 

1«377E*02 

0. 

Or 

TIME  OXPM 

PMAX 

XPM 

OPM  AX 

XOPM 

TPMAX 

XTPM 

■0700  2* 

7.323E*06 

441.  1.6596*07 

441. 

2o392E*07 

441. 

PEAK 

XPEAK 

DPPEAK 

XOPEAK 

4.0036*06 

1 .541E  *02 

0. 

0. 

3.6646*04 

3.313E*01 

0. 

0* 

time  oxpm 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

•07Sc  3* 

C„497E*06 

454.  1.3756*07 

457. 

2.024E*07 

457. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

3.821E*06 

1.6466*02 

0. 

Oe 

1.6536*06 

7.1246*01 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

.080(1  3. 

6.004F*06 

471.  1 .201E+07 

471. 

1.801E*07 

471. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

3.5186*06 

1 »853E*02 

0. 

0. 

1.528E«06 

7.1246*01 

0. 

0. 

TIMF  DXPM 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

XTPM 

.0650  3. 

5.500f*06 

481.  1.0626*07 

484. 

1 «61CE*07 

484. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

3.1936*06 

1 .9806*02 

0. 

0. 

3.325E*06 

9.056E*01 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

7PMAX 

XTPM 

•0900  3. 

5.04SE*06 

496.  9.1546*06 

496. 

1.420c*07 

496. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

?.921E*06 

2.163E*02 

0. 

0. 

3»083E*06 

8.131E*01 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

.0950  3. 

4.64AF*06 

507.  8.2676*06 

510. 

1.2826*07 

507. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

?»709E*06 

2.317E*02 

0. 

0* 

?.897E*06 

6.7796*01 

0. 

0. 
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AFWL  HULL  Calculation  of  1 MT  at  500  Feet  Ideal  Surface 


PROBLEM  NUMBER  13. 00*9 

PRESSURE  IN  PASCALS  01STANCE  IN  METERS 


time  oxpm 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

XTPM 

1000  3. 

A. 

320E*06 

519.  7.512E*06 

522. 

1.180E*07 

519. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

?.S23E*06 

2. 

A58£«02 

0* 

0* 

?.618E*06 

9. 

A31E*0 1 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

1100  3. 

3. 

778E*06 

5A3.  6.379E*06 

5A3. 

1 .016E*07 

' 43. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

?.227E*06 

2 

729E*02 

3.516E*06  5. 1 19E  + 02 

?• 163E+06 

2. 

1A9E«02 

0. 

0* 

time  OXPM 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

XTPM 

1200  3. 

3. 

3512*06 

56A.  S.a8*E«Q6 

56A. 

8.836E+06 

56A. 

PEAK 

xpe;  ' 

OPPEAK 

XOPEAK 

?.001E*06 

J • 

083E*C? 

2.68AE+06  5.257E*02 

1.S67E*06 

2. 

122E  *0 1 

0. 

0» 

time  oxpm 

PMAX 

XPM 

OPHAX 

XDPM 

TPMAX 

XTPM 

1300  3. 

3* 

039F  *06 

581.  A«836E*06 

5 BA. 

7.779E*06 

58A. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1.823E*06 

3. 

333E+02 

2.079E*06  5.395E*02 

1.125E*06 

2. 

122E*01 

0. 

0. 

timf  oxpm 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

1 AOO  8. 

2* 

753F*06 

595.  3.732E*06 

595. 

6.  A85E»06 

595. 

PEAK 

XPEAK 

OPPEAK 

XDPEAK 

1.830E*06 

3. 

AS3E*02 

1 .61AE  + 06  5.'i33E«02 

7.77AE*05 

2. 

912E*01 

0. 

0* 

time  oxpm 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

ISOO  «. 

2. 

A10E«06 

612.  3. 128E«06 

612. 

5.538E*06 

61?. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

l.T71E«06 

3. 

869E*02 

A, 1 !9E*05  3.952E*02 

A. 395E*05 

2. 

70AE«02 

0. 

0. 

time  dxom 

P MAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

i6on  a. 

2. 

1 8 1 E*  06 

628.  2.776E*06 

628. 

A.957E*06 

628. 

peak 

XPEAK 

OPPEAK 

XOPEAK 

1.635E*06 

A. 

202E*02 

A. 01 1E*05  A.285E*02 

7.932E-05 

3. 

037E*02 

0. 

0. 

time  oxpm 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

1700  8. 

2. 

013E*06 

6A5.  2.567E*06 

6A5. 

A,579E*06 

6A5. 

PEAK 

XPEAK 

OPPEAK 

XDPEAK 

1 .51 3E*06 

A. 

535E*02 

3.905E*05  A.S35E*02 

5* 1 1 1E*05 

A. 

161E*00 

0. 

0. 

time  oxpm 

PMAX 

XPM 

OPMAX 

XDPM 

TPMAX 

XTPM 

1800  8. 

1. 

865E*06 

662.  2.A3SE«06 

662. 

A«300E*06 

662. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1,390E*06 

A. 

785E*02 

3. 8A8E*05  A. 868E*02 

S.518E*0S 

A, 

161E*0O 

0. 

0. 
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AFWL  HULL  Calculation  of  1 MT  at  500  Feet  Ideal  Surface 


PROBLEM  NUMBER  13.0049 

PRESSURE  IN  PASCALS  OISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.1900  8* 

1 ♦ 737E*06 

670.  2.334E*06 

678. 

4.0546*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1 .286E  + 06 

5.0346*02 

J.825E*05  5. 1 17E*02 

4.511E*05 

4*  161E*00 

0. 

0* 

time  DXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

•2000  8. 

1 .6486*06 

686.  2.325E*06 

695. 

3.7966*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1.207E*06 

5.367E*02 

J.852E*05  S.450E*02 

7»035E*05 

4.1616*00 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

•2100  8. 

1.556E*06 

703*  2.0616*06 

711. 

3.563E*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1 .1396*06 

5.617E+02 

3.955E*0b  5.700E*02 

7.691E+0S 

4 161E*00 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

•2300  8. 

1.404E*06 

728 • 1.951E*0& 

736. 

3.2S3E*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1.0276*06 

6.1 166*02 

3.818E*05  6.1 16E*02 

7. T10E*0S 

1.7066*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.2500  8. 

1 *2736*06 

753.  1.775E*06 

761. 

3.003E*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

7.957E*35 

2.538E«02 

3.034E*05  6.449E*02 

A.406E*')5 

4.161E*00 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

*260(1  8. 

1.216E«06 

761.  1.660E*06 

778. 

2.81 1E*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

7.4976*05 

2.871E*0? 

2.5626*05  6.532E*02 

4.629E*05 

4.161E«0r 

0. 

0. 

TIME  DXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

•2600  8* 

1 • 128E+06 

786.  1 .5106*06 

803. 

2.590E*06 

PEAK 

XPEA' 

OPPEAK 

XOPEAK 

6.3686*05 

3.453E*02 

0. 

0* 

7. 793E*0S 

4.16iE*00 

0. 

0* 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

•3000  8. 

1 .0605*06 

811.  1.383E*06 

820. 

2.431E*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

4.7516*05 

5»284E*02 

0* 

0. 

*>»557E*05 

3.952E*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

•3200  8. 

1.005E*06 

836.  1 . 314E*06 

845. 

2.305E*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

5.009E*05 

4.452E*02 

0. 

0. 

4.670E*C5 

4. 1 6 1 E * 0 0 

0. 

0* 

XTPM 

676. 


XTPM 

695. 


XTPM 

703. 


XTPM 

736. 


XTPM 

761. 


XTPM 

770. 


XTPM 

795. 


XTPM 

820. 


XTPM 

84S. 
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AFWL  HULL  Calculation  of  1 MT  at  500  Feet  Ideal  Surface 


PROBLEM  NUMBER  13.0049 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

,3400  B. 

9.590E*OS 

861.  1.24SE.Q6 

070. 

2.184E*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

4.604E.05 

4.868E*02 

0. 

0. 

3.306E+05 

6.241£*01 

0. 

0. 

time  dxpm 

PMAX 

XPM 

Pf’MAX 

XDPM 

TPMAX 

>3600  ®» 

9.199E*0S 

886.  1.1S1E*06 

895. 

2.031E«06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

4.31 IE. 05 

5.264E.02 

0. 

0. 

0. 

0. 

0. 

0. 

time  dxpm 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

>3800  0. 

8.0O7E.OS 

911.  l.O0OE«O6 

9i  1. 

1.960E«06 

PEAK 

XPEAK 

DPPEAK 

XOPEAK 

4.117E.05 

5.700E.02 

0. 

0. 

'I.296E.05 

4.205E.O2 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

4000  0. 

0.524E*OS 

928.  1.0?6E«06 

936. 

1.0S6E.O6 

PEAK 

XPEAK 

DPPEAK 

XDPEAK 

3.967E.05 

6.U6E«02 

0. 

0. 

T. 177E.05 

4.78SE.02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

4200  4. 

8.156E*0S 

951.  9.928E*05 

960. 

1.0O2E.Q6 

PEAK 

XPEAK 

DPPEAK 

XDPEAK 

1 . 123E.03 

1 * 102E*03 

0. 

0. 

\ . 123E*03 

I.O00E.O3 

0. 

0. 

XTPM 

070. 


XTPM 

895. 


XTPM 

911. 


XTPM 

936. 


XTPM 

956. 


AfWl  HULL  Calculation  of  1 MT  at  750  Feet  HOB  - Ideal  Surface 


PROBLEM  NUMBER  13.0054 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME  oxpm 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0103  2. 

-1.013E*0S 

239.  1 .571E-05 

1. 

0. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

4.786E-06  2.370E*02 

0. 

0. 

0.  0. 

time  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0110  2. 

1 < 123E*03 

239,  6.807E-02 

237. 

1.1235*03 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

-1 .OBOE*  03 

2.350C*02 

0.  o. 

-1.045E*03 

1.000E*00 

0.  0. 

time  oxpm 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0120  2. 

1 • 123E*03 

239.  3.780E-01 

237. 

1.123E*03 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

“1 «060£*03 

2.350E«02 

0.  0. 

“1 .0845*03 

2«310E*02 

0.  0. 

time  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0130  2. 

1.123E«03 

239.  9.292E-01 

237. 

1.123E*03 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

-1«024E*03 

2.350E*02 

0.  0. 

M.083E*03 

2.310E«02 

0.  0. 

time  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0140  2. 

1.123E*03 

23V.  1.705E*00 

237. 

1.123E*03 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

-9.727E*02 

2.350E*02 

0.  0. 

*1.082E»03 

2.310E*02 

0.  0. 

time  dxpm 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0150  2. 

1.123E*03 

239.  2.68IE*00 

237. 

1.I23E+03 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

-9.074E*02 

2.350E*02 

0.  0. 

-1.081E*03 

2.310E*02 

0.  0. 

time  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0160  2. 

2.388E*07 

1.  4.734E*07 

S. 

7. 122E*07 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 

time  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0170  1. 

3.024E*08 

2.  1.614E*08 

37  v 

3.420E*08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

o. 

0. 

0.  0* 

0. 

0. 

0.  0* 

time  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0160  1. 

2.956E*08 

45.  l.SS«E*08 

60. 

j.427E*08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1 .306E*08 

8*121E*00 

0.  0. 

0. 

0. 

0.  0. 

i 
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XTPM 

0. 


XTPM 

239. 


XTPM 

239. 


XTPM 

239. 


XTPM 

239. 


XTPM 

239. 


XTPM 

1. 


XTPM 

25. 


XTPM 

53. 


AFWt  HULL  Calculation  of  1 MT  at  750  Feet  HOB  - Ideal  Surface 


PROBLEM  NUMBER  13.0054 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME 

DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0190 

1. 

2.799E*08 

67.  1 .569E+08 

77. 

3.475E*08 

70. 

PEAK 

XPEAK 

DPPEAK  XOPEAK 

1* 

450E«0B 

3.685E+01 

1.727E*07  4.83SE*01 

0. 

0. 

0.  0. 

XTPM 

TIME 

DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0200 

l • 

2*615E*08 

84.  1.583E+0B 

91. 

3.527E*08 

84. 

PEAK 

XPEAK 

DPPEAK  XOPEAK 

1* 

329E»08 

6.27IE*0I 

2.571E*07  6.990E*0I 

S. 

4fllE»07 

5.247£»00 

0.  0* 

TIMF 

DXPM 

P MAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

• 0210 

2. 

2.373E*08 

98.  1.4O1E+O0 

103. 

3.41 1E+08 

98. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1. 

isiE*oa 

8.050E*0I 

0.  0. 

0. 

0. 

0.  0. 

TIME 

DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0230 

2. 

2.00BE«08 

121.  1.421E*06 

124. 

3.263C»08 

121* 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1* 

O20£*O8 

1.067E«02 

0.  o. 

0. 

0. 

0 . 0 . 

XTPM 

TIME 

DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

• 0250 

2. 

1 .654E+08 

140.  1.363£»08 

142. 

2.962E+08 

140. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

8.818E+07 

1.202E*O2 

0.  0. 

0. 

0. 

(t  0. 

XTPM 

time 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0200 

2. 

1.434E«08 

147.  1.343E*08 

149. 

2*  763E  + 08 

149. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

a. 

215E*07 

1.378E+G2 

0.  0. 

0. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0260 

2. 

1.208E*08 

164.  I .267E+08 

164. 

2,475E*08 

164, 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0* 

0. 

0.  0. 

0* 

0. 

0.  0. 

time 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0300 

2. 

1 «O35E*O0 

178.  1.213E»06 

178. 

2,248E*08 

178. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0* 

0. 

0.  0. 

0. 

0. 

Or  0. 

TIMF 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0320 

2. 

8.722C*07 

190.  1 . 158E*06 

190. 

2.030E*08 

190. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 
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AFWL  HULL  Calculation  of  1 MT  at  750  Feet  HOB  - Ideal  Surface 


PROBLEM  NUMBER  13.0054 

PRESSURE  IN  PASCALS  OISTANCE  IN  METERS 


TIME 

OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

.0340 

2. 

6.808E  *07 

201.  1.033E»08 

201. 

l.714E»08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

T1MF 

OXPM 

pmax 

XPM  DPMAX 

XOPM 

TPMAX 

• 0360 

2* 

5.966E«07 

212  1.044E«08 

212. 

1.641E«08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0. 

0* 

0. 

OXPM 

0* 

0. 

0* 

time 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

.0380 

2. 

S.S0BE*07 

220*  1.070E*08 

220. 

1.621E*08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0. 

9* 

9. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

• 0400 

2. 

4*957E*07 

229.  1 . 106E+08 

232. 

1 »565E*08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

0* 

0. 

TIME 

OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

*0420 

2. 

4.416E«07 

238.  1 * 101E*08 

240. 

1*S10E*08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0* 

0. 

0. 

0. 

0* 

0. 

0. 

0. 

time 

OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

.0450 

2. 

3.628£«07 

249.  l.008E»08 

253. 

1.359E+08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM  OPM AX 

XOPM 

TPMAX 

• 0480 

2. 

3. 1 15E*07 

260.  9.326E*07 

265. 

1.226E*08 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

0. 

0* 

0. 

0. 

0. 

0* 

0. 

9. 

TIME 

OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

• 0500 

2. 

2.816E+07 

267.  8. 760E*07 

272. 

1. 126£*08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

9. 

0. 

0. 

0 . 

TIME 

OXPM 

PMAX 

XPM  QPMAX 

XOPM 

TPMAX 

.0530 

2. 

2.471E*07 

277.  7.891E*07 

281. 

1 .012E+08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0. 

0. 

0* 

0. 

0. 

0. 

i 


XTPM 

201. 


XTPM 

212. 


XTPM 

220* 


XTPM 

229. 


XTPM 

23B. 


XTPM 

251. 


XTPM 

263* 


XTPM 

270. 


XTPM 

281. 


AFWL  HULL  Calculation  of  1 MT  at  750  Feet  HOB  - Ideal  Surface 

I problem 

NUMBER 

13.0054 

PRESSURE 

IN  PASCALS 

DISTANCE  IN  METERS 

TIME 

OXPM  PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

i »056o 

2.  2.225E*07 

287.  7.161E*07 

292. 

9.076E*07 

292. 

PEAK  XPEAK 

OPPEAK  XOPEAK 

i 0# 

0. 

0.  0. 

! 

0. 

0 • 

0.  0. 

time 

OXPM  PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

• 0600 

2.  Z.020E*07 

299.  6.S29E*07 

306. 

8.280E*07 

304. 

PEAK  XPEAK 

OPPEAK  XOPEAK 

: o. 

0. 

0.  0. 

0. 

0. 

0.  0. 

time 

OXPM  PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

! *0650 

2.  I.775E.07 

313.  S.836E»07 

m. 

7.38lE*07 

320. 

I 

PEAK  XPEAK 

OPPEAK  XOPEAK 

0. 

I 0* 

0. 

0.  0. 

0. 

0. 

TIME 

OXPM  PMAX 

XP*'  OPMAX 

XOPM 

TPMAX 

XTPM 

t 

i 

• 0700 

2.  1.517E«07 

328.  S.142E*07 

337. 

6.429E.07 

335. 

1 

f 

PEAK  XPEAK 

OPPEAK  XOPEAK 

i 

i 

0. 

0* 

0.  0. 

I 

0. 

0. 

9.  0. 

time 

OXPM  PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

.0750 

2.  I.287E.07 

342.  4.448E*07 

354. 

5.536E.P7 

352. 

PEAK  XPEAK 

OPPEAK  XOPEAK 

0* 

0. 

0.  0. 

Os 

0. 

0.  0. 

time 

OXPM  PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

•oaoo 

2.  1.100E.07 

356.  3.857E«07 

368. 

4.770E*07 

366. 

PEAK  XPEAK 

OPPEAK  XOPEAK 

I 6,I96E«06  3.866E*02 

0.  0. 

o. 

0. 

0.  0. 

1 TIME 

OXPM  PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0850 

3.  9.42QE«06 

370.  3.305E*07 

383. 

4#O77E*07 

381. 

PEAK  XPEAK 

OPPEAK  XOPEAK 

I 5.759E*06  4.012E>02 

0.  0. 

! o. 

0. 

0.  0. 

! time 

OXPM  PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

| *0900 

3.  8.092E.06 

382.  2.839E«07 

401. 

3.489E*07 

395. 

1 

PEAK  XPEAK 

OPPEAK  XOPEAK 

5.334E*06  4.170E.02 

0.  0. 

' 0. 

0. 

0.  0. 

1 time 

OXPM  PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

[ .0950 

3.  7.02BE.06 

395.  2.456E*07 

414. 

3.909E*07 

409. 

1 ■ 

PEAK  XPEAK 

OPPEAK  XOPEAK 

S.164E.06  4.332E»02 

0.  0. 

0. 

0. 

0*  0. 

* .. 
i 

f ‘ ‘ 

| t.  ■ 
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AFWL  HULL  Calculation  of  1 MT  at  750  Feet  HOB  - Ideal  Surface 


PROBLEM  NUMBER  13*0054 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.1000  3* 

6.170E*06 

406.  2.221E»07 

441. 

2.688E*07 

PEAK 

XPEAK 

DPPEAK 

XOPEAK 

4.912E*06 

4.495E*02 

0. 

0. 

0 . 

0. 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.1100  3* 

4.923E*06 

431.  1 .8555*07 

471. 

2.282E*07 

PEAK 

XPEAK 

DPPEAK 

XOPEAK 

4.476E*06 

4.766E«02 

0. 

0. 

0. 

0. 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

*1200  3. 

4.028E+06 

451.  1.535E+07 

496. 

1.921E*07 

PEAK 

XPEAK 

DPPEAK 

XOPEAK 

3.990E+06 

5.015PV. 

0. 

0. 

0. 

0. 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

• :cca  'J. 

3.644E+06 

S28.  1.285E*07 

522. 

1.634E*07 

r iAK 

XPEAK 

OPPEAK 

XOPEAK 

3.170E*06 

4.716E«02 

0. 

0. 

*>.4l5E*05 

8.065E«00 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

•1400  3. 

3.288E*06 

550.  1 .0B1E  + 07 

546. 

1.401E«07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

2.871E*06 

4.904E*02 

0. 

0. 

I,631E*06 

1 « 178E*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

«1S00  3. 

3.031E«06 

573.  9.20 1E*06 

569. 

1.216E»07 

PEAK 

XPEAK 

DPPEAK 

XOPEAK 

2.49l£*06 

5.068C«02 

0. 

0. 

|.646E«06 

1.438E»02 

0. 

0* 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.1600  4. 

2.782E«06 

595.  7.892E*06 

591. 

1 .065E+07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

?.204E«06 

S.261E«02 

0. 

0. 

t.637E*06 

1.585E«02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

•1700  4. 

2.559E«06 

613.  6.813E+06 

610. 

9.321£»06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1,966£*06 

S,442E*02 

0. 

0. 

?.040E*06 

9.803E*00 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

. 1800  4. 

2.377E*06 

635.  5.962E»06 

631. 

8.335E*06 

PEAK 

XPEAK 

DPPEAK 

XOPEAK 

1 «775E  *06 

S.588E’02 

0* 

0* 

1.8S3E*06 

6«S30E*01 

0. 

0. 

( 

i 


XTPM 

444. 


XTPM 

471. 


XTPM 

499. 


XTPM 

52?. 


XTPM 

546. 


XTPM 

569. 


XTPM 

591. 


XTPM 

613. 


XTPM 

631. 
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AFWL  HULL  Calculation  of  1 MT  at  750  Feet  HOB  - Ideal  Surface 


PROBLEM  MUMPER  13.0054 

PRESSURE  IN  PASCALS  OISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

.1900  4. 

2.22 1E*06 

652.  5.210E»06 

647. 

7.383E«06 

652. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1 .620E*06 

5.759E*02 

0. 

0. 

1 .71 1E.06 

1 *042E*02 

0. 

0. 

XTPM 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.2000  4. 

2.058E*06 

668.  4.599E*06 

668* 

6.657E»06 

668. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1 .486E«06 

5.927E*02 

0. 

0. 

1 .555E*06 

1.324£«02 

0. 

0. 

XTPM 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.2100  4. 

1.931E*06 

685.  4. 1 13E*06 

685. 

6<044E»Q6 

685. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1 ,371E*06 

6.0S4E«02 

0. 

0. 

|.402E«06 

1.590E*02 

0. 

0. 

XTPM 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

.2300  4. 

1.723E*06 

719.  3.346E«06 

719. 

5.069E+06 

719. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1 • 185E+06 

6.390E*02 

0. 

0* 

1.165E*06 

2.078E*02 

0. 

0. 

TPMAX 

XTPM 

TIME  OXPM 

PMAX 

XPM  DPMAX 

XDPM 

.2500  5. 

1.528E»06 

746.  2. 748E*06 

746. 

4.276E.06 

746. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1.03SE*06 

6.674E*02 

0. 

0. 

9.649E*05 

2.654E*02 

0. 

0. 

XTPM 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

.2600  5« 

1.452E»06 

760.  2.508E«06 

760* 

3.960E.06 

760* 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

0.887E*05 

3. 193E*02 

0. 

0. 

6.2 52E»05 

4.676E*01 

0. 

0. 

TIME  OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

«2B00  5. 

1 «326E*06 

788*  2.140E«06 

788. 

3.466E+06 

788. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

7.808E«05 

3.570£«02 

0. 

0. 

7.415E»0S 

9.573E»00 

0. 

0* 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

•3000  5. 

1.202E«06 

812.  1.836E*06 

818. 

3.019E*06 

816. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

6.9S5E*05 

3.936E+02 

1.460E*06  7.767E.02 

5.676E*05 

9.020E*01 

0. 

0. 

»IME  OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

•3200  5. 

1.109E»06 

838.  1.601E»06 

638* 

2.71 1£*06 

836. 

peak 

XPEAK 

OPPEAK  XDPEAK 

6.300E*0S 

4.305E*02 

1 .226E+06  7.920E*02 

L.591E*05 

7.  1 16E*01 

0. 

0. 
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AFWL  HULL  Calculation  of  1 MT  at  750  Feet  HOB  - Ideal  Surface 


PROBLEM  NUMBER  13. 0054 

PRESSURE  IN  PASCALS  OISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.3400  5. 

1.024E*06 

664.  1.45SE*06 

864. 

2.479E*06 

864. 

PEAK 

XPEAK 

DPPEAK  XIPEAK 

5.893£«05 

4.55SE*02 

1 . 038E*06  8.124E*02 

3.666E+05 

5. 155E*0 l 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.3600  13. 

9. 144E*05 

871.  1.161E*06 

884* 

2.075E*06 

884. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1.123E*03 

1 »4P1£*03 

8.741E*05  8.326E*02 

t«123E*03 

1 .362E  + 03 

l .252E+05  4,970E*02 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

•3800  13. 

8.363E*05 

897.  1.018E«06 

897. 

1.857E»06 

897. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1.123E+03 

1.491E*03 

U20SE*05  5.357E*02 

1 * 123C*03 

1 • 362E*03 

0.  0. 

TIMF  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

•4000  13. 

7.522E*05 

910.  8.766E»05 

923  o 

1.624E+06 

923* 

PEAK 

XPEAK 

DPPEAK  XOPEAK 

1 . 123E*03 

1 »491E*03 

1* 175E*05  5.744E*02 

1 * 123E*03 

1.362E*03 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

•4200  13. 

7.209E*05 

936.  8.098E*05 

936. 

1*S31E«06 

936. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1 . 123E*03 

1.491E*03 

1.164E*05  6.003E*02 

1.123E.03 

l «362E*03 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

•4500  13. 

6.707E*05 

962.  7.040E*05 

962. 

1 .375E+06 

962. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1 . 123E+03 

1.491E«03 

1 . 169E»05  6 >S19E*02 

t . 123E.Q3 

1.362E*03 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.4800  13. 

6,319E*05 

988.  6.455E*05 

1000. 

1 .263E+06 

988. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1 . 123£*Q3 

1 .491E+03 

1 * 193E*05  7.03SE»02 

1.123E.03 

1.362E*03 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.5000  13. 

6.083E»05 

1013.  6.340E+05 

1013. 

1.242E*06 

1013. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

I • 123E*03  1„491E*03  1.202E+05  7.293E*02 
1 . 123E*03  1 .362E+03  0.  0. 


I 

l 

! 


AFWL  HULL  Calculation  of  1 MT  at  1000  Feet  HOB  - Ideal  Surface 


PROBLEM  NUMBER  13.0052 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME 

OXPM 

PMAX 

XPM 

OPM  AX 

XDPM 

TPMAX 

XTPM 

.012? 

2. 

-1.013E*05 

239.  6.801E-06 

139. 

o. 

0. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0 

• 

0. 

0. 

0. 

0 

• 

0. 

0. 

0. 

time 

OXPM 

PMAX 

XPM 

OPM  AX 

XDPM 

TPMAX 

XTPM 

.0130 

2. 

1.123E*03 

223.  1.792E-01 

1*2. 

1.123E«03 

223. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

-1 

.817E«03 

1.170E«00 

0. 

0. 

0 

• 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

XTPM 

.01*0 

2. 

1*123E«03 

223.  8.37AE-01 

1*2. 

1*1?3E*03 

223. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

“1. 

,81*E*03 

1. 170£*00 

0. 

0. 

0. 

> 

0. 

0. 

0. 

time 

OXPM 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

XTPM 

• 0150 

2. 

1.123E*03 

223.  1.6*0E*00 

1*2. 

1 . 1?3E*03 

223. 

PEAK 

XPEAK 

OPPEAK 

XDPEAK 

-1. 

.B11E*03 

1. 170E*00 

0. 

0. 

» 

0. 

0. 

0. 

time 

OXPM 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

XTPM 

.0160 

2. 

1.123E«03 

223.  2.250E*00 

1*2. 

1 • 123E*03 

223. 

PEAK 

XPEAK 

OPPEAK 

XDPEAK 

“1« 

,809E«03 

1 • 170E.00 

0. 

0. 

0. 

1 

0. 

0. 

0. 

time 

OXPM 

PMAX 

XPM 

OPMAX 

XDPM 

TPMAX 

XTPM 

.0170 

2. 

1.123E«03 

223.  2.565E*00 

1*2. 

1 .123E+03 

223. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

-1. 

808E«03 

1 . 170E*00 

0. 

0. 

0. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

.oieo 

2. 

1.123E*03 

223.  3«002E*00 

!**. 

1 . 123E*03 

223. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

-l. 

678E+03 

1.392E*02 

0. 

0. 

-i. 

607E*03 

1 • 170E*00 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

.0190 

2. 

1*123E*03 

223.  3.777E^00 

1**. 

1.1?3E«03 

223. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

"1 « 

6*6E*C3 

1.392E*02 

0. 

0. 

"1. 

B07E.03 

1 . 170£*00 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

.0200 

2. 

1. 123E*03 

223.  4.*55E*00 

1**. 

1.123E*03 

223. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

-1. 

60*E*03 

1 «392£*02 

0. 

0. 

-1. 

B07E.03 

1.755E*01 

0. 

0. 
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AFWL  HULL  Calculation  of  1 MT  at  1000  Feet  HOB  - Ideal  Surface 


PROBLEM  NUMBER  13.0052 

PRESSURE  IN  PA5CALS  DISTANCE  IN  METERS 


T IMF!  OXPM 

pmax 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0210  2. 

1 

,123E*03 

223.  4.939E*00 

144. 

. 123E*03 

223. 

peak 

XPEAK 

OPPEAK  XDPEAK 

-I .558E+03 

•3922*02 

0.  0. 

• 

- | . B06E ♦ 03 

•989E *01 

0.  0. 

TIME  oxpm 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0230  2* 

• 123E*03 

223.  5.0?0£*00 

144. 

.123E*03 

223. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

-l.370E*03 

.416E*02 

0.  0. 

-1.806E*03 

.989E  >01 

0.  0. 

time  oxpm 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0250  3. 

• 123E*03 

224.  6.085E*00 

147. 

L.123E*03 

224, 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

•).180E*03 

»410E*02 

2.2 43E*00  1 »410E*02 

-1.806E»03 

3 

*121E*0l 

0.  0* 

TIME  OXPM 

P MAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0260  3. 

•123E*03 

224.  6.896E*00 

147,  1.123E*03 

224. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

•1 .216E+03 

,410E*02 

2.513E*00  1.410E*02 

-\.806E»03 

3 

• 121E*01 

0.  0. 

time  OXPM 

P MAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0280  2. 

• 123E*03 

209.  6.528E*00 

148.  1.1?3E*03 

209. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

-1.3A9E*03 

*435E*02 

2.364E«00  1.410E*02 

-t.391E*03 

. 397E  *02 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0300  2* 

. 123E*03 

209.  7.581E*00 

150.  l.I23E*03 

209. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

-1.298E*03 

,43SE*02 

2.97IE*00  I.435E*02 

-1.387E*03 

•397E*02 

2,005E*OC  l.4)0E*02 

timf  oxpm 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0320  2. 

. 123E*03 

209.  7.644E*00 

151. 

• 1?3E*03 

209. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

*1  .416E*03 

»459E*02 

3.180E*00  1.435E*02 

-l . 36BE*03 

•435E*02 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0340  8. 

5 

.623E*07 

4.  5.612E*07 

12. 

.112E*08 

4. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

0. 

0 

• 

0.  0. 

0 « 

0 

fc 

0.  0. 

time  oxpm 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

.0360  6. 

l 

.227E*08 

51,  5.424E*07 

67a 

.329E*08 

56. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

0. 

0 

• 

0.  0. 

n. 

0 

• 

0.  0. 

Vi 


AFWL  HULL  Calculation  of  1 MT  at  1000  Feet  HOB  - Ideal  Surface 


PROBLEM  NUMBER  13.0052 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


time  oxpm 

PMAX 

XPM 

.0300  2* 

I.143E«08 

82.  5 

PEAK 

XPEAK 

DPPEAK 

K.679E  * 0 7 

5.243E+01 

5.513E06 

5.455E*U7 

4.578E*G1 

0. 

time  oxpm 

PMAX 

XPM 

• 0400  2* 

1 . 036E  + 0B 

106.  5 

PEAK 

XPEAK 

OPPEAK 

«S,31AE*07 

8.534E*01 

8.607E*06 

1,202E*07 

5.299E  *01 

0. 

time  OXPM 

PMAX 

XPM 

.0*20  2* 

9.317E*07 

126.  4 

PEAK 

XPEAK 

OPPEAK 

4«943E*07 

1.076E*02 

1 . 133E*07 

1.010E*07 

8. 331E*01 

0. 

time  oxpm 

PMAX 

XPM 

*0450  2. 

7.901E*07 

148.  4, 

PEAK 

XPEAK 

OPPEAK 

4.4S3E»07 

1.339E*02 

1.526E*07 

?.817E*07 

1 . 1 77S>02 

0. 

time  dxpm 

PMAX 

XPM 

«048fl  2. 

6.595E*07 

169.  3, 

PEAK 

XPEAK 

OPPEAK 

3.955E*07 

1.570E*02 

0. 

A* 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

•0500  2. 

6.031E*07 

180.  3. 

PEAK 

XPEAK 

OPPEAK 

3.702E*07 

1 *68?E*02 

1.93SE*07 

0. 

0. 

0. 

time  DXPM 

PMAX 

XPM 

.0530  3* 

5.098E*07 

196.  3. 

PEAK 

XPEAK 

OPPEAK 

0. 

0. 

0. 

0 • 

0. 

0. 

TIME  DXPM 

PMAX 

XPM 

.0560  3* 

4.422E*07 

212.  3. 

PEAK 

XPEAK 

OPPEAK 

h.741E*06 

3. 105E»00 

0. 

0. 

0. 

0. 

TIME  oxpm 

PMAX 

XPM 

.0600  3. 

3.6B8E«07 

230.  3. 

PEAK 

XPEAK 

OPPEAK 

3.626E«06 

3. 105E*00 

0. 

0. 

0. 

0. 

DPMAX 

XDPM 

TPMAX 

XT  PM 

.398E»07 

XOPEAK 

6.241E*01 

0. 

94. 

1 .355E*08 

86. 

DPMAX 

XOPM 

TPMAX 

XTPM 

. 139E*? 7 
XDPEAK 
9. 140E  *0 1 
0. 

11A. 

1.329E*08 

108. 

DPMAX 

XDPM 

TPMAX 

XTPM 

.778E*07 

XOPEAK 

1.116f,*02 

0. 

132. 

1.272E*08 

126. 

DPMAX 

XDPM 

TPMAX 

XTPM 

.392E*07 

XDPEAK 

1.359E+02 

0 • 

152. 

1. 167E*08 

150. 

DPMAX 

XDPM 

TPMAX 

XTPM 

.999E«07 

XOPEAK 

0. 

0. 

169. 

1 .Q59E*o8 

169. 

DPMAX 

KOPM 

TPMAX 

XTPM 

,997E«07 

XOPEAK 

1.710E*02 

0. 

180. 

1.003E»08 

180. 

DPMAX 

XDPM 

TPMAX 

XTPM 

i849C  *07 
XOPEAK 

0. 

0. 

196. 

8.947E*07 

196. 

OPM  AX 

XDPM 

TPMAX 

XTPM 

848E*07 

XOPEAK 

0. 

0. 

212. 

8.270E*0r 

212. 

DpMAX 

XDPM 

TPMAX 

XTPM 

8265>07 

?30. 

7.514E*07 

230. 

XDPEAK 

0* 

0. 


92 


AFWl  HULL  Calculation  of  1 M7  at  1000  Feet  HOB  - Ideal  Surface 


PROBLEM  NUMBER  13.0052 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME 

OXPM 

PMAX 

XPM 

OK  MAX 

XOPM 

TPMAX 

XTPM 

<>06SO 

3. 

2.9tt3E*0? 

247.  3.5S2E*07 

250. 

6.510E*07 

247. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0* 

0. 

0. 

0. 

0. 

0. 

0, 

0. 

TIME 

OXPM 

PMAX 

XPM 

DPMAX 

XDPM 

TPMAX 

XTPM 

*0700 

3. 

2.597E*07 

267.  3.947E*Q7 

267. 

6»545E*07 

267. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0* 

0. 

0. 

0. 

0. 

0* 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

0PM  AX 

XDPM 

TPMAX 

XTPM 

.0750 

3. 

2. 3046*07 

2^1  * 4. Jfl3E*07 

204. 

6.392E*07 

204. 

PEAK 

XPEAK 

0 v £AK 

XOPEAK 

0. 

0. 

0. 

0. 

0« 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

OPM  AX 

XDPM 

TPMAX 

XTPM 

• 0000 

3. 

1.9615*07 

296.  4.?19E*07 

299. 

6.133E*07 

299. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0. 

0. 

0. 

0* 

0. 

0* 

0. 

0* 

time 

OXPM 

PMAX 

XPM 

OPM  AX 

XDPM 

TPMAX 

XTPM 

.0050 

3. 

1.721E*07 

311.  4.199E*0V 

314a 

5.020E*O7 

314. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0* 

XTPM 

TIME 

OXPM 

PMAX 

XPM 

OPM  AX 

XDPM 

TPMAX 

• 0900 

3. 

1.404E«O7 

323*  4.017E»07 

329. 

5.321E*07 

329. 

PEAK 

APEAK 

OPPEAK 

XOPEAK 

0* 

0. 

0« 

0* 

0. 

0. 

0. 

0* 

TIME 

OXPM 

PMAX 

XPM 

OPM  AX 

XDPM 

TPMAX 

XTPM 

.0950 

3. 

1*303E*07 

330.  3.725E*07 

341. 

4.92lC*07 

341. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0. 

0« 

0. 

0. 

0* 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

T°MAX 

XTPM 

• 1000 

3. 

l.I59E*07 

350.  3*414E«07 

356. 

4.468E*07 

353. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0. 

0. 

0. 

0. 

0. 

0* 

0. 

c. 

TIME 

OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

• 1100 

3. 

9.41 3E*06 

371.  2.073E*O7 

300* 

3.6946*07 

377. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0* 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
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AFWL  HULL  Calculation  of  1 HT  at  1000  Feet  HOB  - Ideal  Surface 


PROBLEM  NUMBER  13.0052 

PRESSURE  IN  PASCALS  OISTANCE  IN  METERS 


TIME 

OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

.120(1 

3. 

7.8Q4E*06 

392*  2.38BE»07 

402. 

3.049E+07 

399  c 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

A* 

0. 

0. 

0. 

0* 

0. 

Oc 

Oc 

XTPM 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

• 1300 

3. 

6.722E*06 

410.  2.039E*07 

423* 

2.596E»07 

420. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0. 

0. 

0. 

0* 

« 

Ac 

0* 

0. 

Oc 

TPMAX 

XTPM 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

• 140ft 

3. 

6*002E«06 

430*  l.786E*07 

443c 

2.281E*07 

440. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0* 

0. 

0. 

0* 

0. 

Oc 

0. 

Oc 

TIME 

OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

• 1500 

3. 

5.360E+06 

446c  1 c614E*07 

463. 

2.0S5E«07 

460. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0. 

0. 

0. 

Oc 

0. 

0. 

0. 

Oc 

XTPM 

TIME 

OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

• 1600 

3. 

4.7S1E*06 

469c  1.449E»07 

486. 

1.836E*07 

479. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

2. 

S92E+06 

S.101E«02 

0. 

0* 

ft* 

0* 

0. 

Oc 

XTPM 

time 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

• 1TOO 

3. 

4.167E«06 

486c  lcL96E»07 

507. 

1 c635E*07 

500. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

2. 

*B0I!>06 

5.308E+02 

0. 

0. 

0* 

0* 

Q« 

Oc 

time 

OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

XTPM 

• 1000 

4, 

3.63SE«06 

502.  lcl54E«0? 

S28. 

1.446E*07 

520. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

2* 

349E«06 

5.53CE«02 

0. 

0* 

0. 

0. 

0. 

0. 

XTPM 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.1900 

4* 

3.192E«06 

520.  1.030E»07 

546. 

1.280E«07 

538* 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

246E*06 

5.748E* 

0. 

0. 

A. 

0* 

A 

‘ * 

0. 

TIME 

OXPM 

pma: 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

• 200ft 

4, 

2«81BE«Q6 

535*  9c229E»06 

571  • 

1.139E*07 

560. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

2* 

161E+06 

5.929E+02 

0. 

0. 

A. 

0. 

0. 

0. 
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AFWL  HULL  Calculation  of  1 HT  at  1000  Feet  HOB  - ideal  Surface 


PROBLEM  NUMBER 
PRESSURE  IN  PASCALS 


13*0052 

DISTANCE  IN  METERS 


°*PM  XPM  DPMAX 

*2l0°  ort:  2*S0!P° 6 SS2.  8«36?E*06 

PEAK  XPEAK  DPPEAK  XDPEAK 

?.036E*06  6.J20E*02  0.  0. 

0*  0*  Q,  » 

TIME  OXPM  PMAX  XPM  DPMAX 

*23®°  4*  2*032E*06  584.  6.948E*06 

PEAK  XPEAK  DPPEAK  XDPEAK 

1 .8!4E*06  6.468E*02  0.  0. 

TIME*  OXPM  °#  PMAX  °*  XPM  °'oPMAK 

#250°  U6J|f!26  ®13*  5.833E*06 

PEAK  XPEAK  DPPEAK  XDPEAK 

I .j67E*06  6.847E*02  0.  0.  XDPEAK 

6.i!'.lE*05  2.S05E«01  0.  0. 

»iI»E  °*PM  PPAX  XPM  DPMAX 

♦2600  4.  l.S96E«06  701.  5.375E*06 

PEAK  XPEAK  OPPEAK  XDPEAK 

1.549E*06  6*258E«02  0.  0.  X°PCAK 

7.305E*05  8.430E*00  0*  0. 

lie?  °*£M  . . PM**  XPM  DPMAX 

*2800  5*  1.449E«06  732*  4.560E*06 

PEAK  XPEAK  OPPEAK  XDPEAK 

1.330E*06  6«535E*02  0.  0. 

A«309€*05  9.573E*00  0.  0. 

°*«M  PPAX  XPM  DPMAX 

*J00°  5.  U326E«06  760.  3.901E*06 

1 OPPEAK  XDPEAK 

l«16^t®06  (otl3C®02  0. 

9.573E*00  0.  o. 

ai«A  0X;M  . -,,-eMAX  XPM  OPMAX 

’3Z0  PEAK  l#2JIfl26  792“  3»3®«*0* 

PEAK  XPEAK  DPPEAK  XDPEAK 
1 .O33E+06  7.0$2E*02  0.  a. 

7.638E«0S  1.055E*01  0.  0. 

340?  °X?M  i n,r*AX  XPM 

*3  00  prh  •>•*  2.922E*06 

PEAK  XPEAK  OPPEAK  XDPEAK 

9.198E*»5  7.256E*02  0.  0. 

6.S90E*05  1.087E«02  0.  0. 

llnl  0X*M  , PPA*  XPM  OPMAX 

*360°  PEAK  l*°JSlS6  2.SSIE*06 

PEAK  XPEAK  DPPEAK  XOP Eak 

A.311E*05  7.5UE*02  0.  0. 

5.9715*05  1.610E*02  0.  0. 


XDPM  TPMAX 
596.  1.0275*07 


XOPM  TPMAX 
638*  8.6485*06 


XDPM  TPMAX 
672.  7«388E*06 


XOPM  TPMAX 
689.  6.871E*06 


XDPM  TPMAX 
718.  5.921E*06 


XOPM  TPMAX 
75|.  5. 16SE*06 


XOPM  TPMAX 
782.  4.542E*06 


XOPM  TPMAX 
807*  4*016E*04 


XDPM  TPMAX 
833.  3.578E*06 


XTPM 

600. 


XTPM 

638. 


XTPM 

676. 


XTPM 

693. 


XTPM 

723. 


XTPM 

755. 


XTPM 

787. 


XTPM 

812. 


XTPM 

838. 


f 


AFK  mu.  Calculation  of  1 m at  1000  Feet  HOD  . Sur„c, 


^HOSLfM  NUMBER 

FDCSSiiRE  P.sctLS  »**  IN  METEBS 


PH  PM  AX 

5*  1*004E«06 
JK  XPEAK 

05  7.716£*02 
OS  l,933E*02 
f"  PMXX 

9«312E*05 

*K  APEAK 

)5  7.943E«02 
»5  2.302E*02 
'«  PM  AX 

'•  8.749E*05 
K APEAK 

3 1.003E*03 
3 9.915E*02 
M PM  AX 

* S*)23E»05 

* XPEAK 

* fl»*50E*02  ] 

5 2.936E*02  < 

* „ PMAX 
7.455E*05 

XPEAK 

2 *1 IAE«03  I 
1 • 191£*03  Q 

, pmax 

7.037E*O5 
XPEAK 

1*UAE*03  1, 
1*10IE«03  0. 


*p*  °p*** 

>5  869.  2.2AAC*06 

, - 0PP£AK  XOPEAK 

•2  0.  0. 

>2  0.  o. 

* *p*  OPMAX 

5 890.  1«984£«06 

OPPEAK  XOPEAK 

f 2* 

2 0.  0. 

5 *PH  dphax 

5 21!: 

OPPEAK  XOPEAK 

! 2*  °* 

■ 0«  0. 

! XPM  OPMAX 

» 946.  I.498E«06 

. J££AK  *°pEAK 

I.472E*06  9. 126£»0? 

0.  0, 

*p«  OPMAX 
977.  1.275£«06 
. a??fC4K  XOPEAK 

I«26JE*06  9.3B2E»02 

0.  0. 

XPM  OPMAX 
997.  t.J60C«06 

i ,!?!***  XOPEAK 

I*143E«06  9.513E*02 

0.  0 . 


XDPM  TPM AX 
*8*»  3*21BE*06 


XOPM  TPMAX 
984.  2.906C«O6 


XOPM  TPMAX 
913.  2*635£*06 


XOPM  TPMAX 
946.  2.309E*06 


XOPM  TPMAX 
977.  2*OZOE«06 


XOPM  TPMAX 
997.  1.863E*06 


r 
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APPENDIX  B 

AFWL  HULL  CALCULATION  OF  1 HT,  PRECURSED  CASE 
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AFWt  HULL  Calculation  of  1 HT  Surface  Burst  Precursed  Case 


PROBLEM  NUMBER  13.0041 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


OXPM  PMAX  XPM  OPMAX  XOPM  TPMAX 

2«*1 .013E+05  469.  4.206E*07  363.  4.196E*07 

PEAK  XPEAK  OPPEAK  XOPEAK 

0*  0.  0. 

0.  0.  0* 

OXPM  PMAX  XPM  DPMAX  XDPM  TPMAX 

2.  9.772E.0*  367.  3.314E*07  367.  4.291E«0? 

PEAK  XPEAK  DPPCAK  XOPEAK 

4.928£*06  2.797E*02  0.  0* 


S.299C*06 

1.988E«02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

•0420  2. 

a.S23E«06 

375.  3.024E«07 

375. 

3.877E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

5.668E*06 

I.453E*02 

0. 

0* 

5.176E*06 

1.033E«02 

0. 

0* 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

•0450  2. 

9.315E«06 

387.  2.805r«07 

385. 

%721E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

5.074E*06 

1. 183E*02 

0. 

0. 

0« 

0. 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

•048o  2« 

9.232E«06 

395.  2.592E*07 

395. 

3.515E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

4.17QE+06  2.231E«02 

0. 

Ot 

5.251E+06 

1.094E*Q1 

0. 

0. 

TIME  OXPM 

P MAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.0500  2. 

8.B43E*06 

401*  2.464E*07 

401. 

3.348E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

4.013E  *06 

2.541£*02 

0. 

0» 

5.0668*06 

1.094E*C1 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

•0530  2. 

8.2S6C*06 

411.  2.383E«07 

411. 

3.209E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

3«790C*06 

2.9B9E«02 

0. 

0. 

o.  o.  o.  o. 


time 

.0383 

0. 

0* 

TIME 

.0400 


TIME  OXPM  PMAX  XPM  OPMAX  XDPM  TPMAX 

•0560  2.  7.754E*06  419.  2.291E«07  421.  3.039E+07 

PEAK  XPEAK  OPPEAK  XOPEAK 

3.S76E+06  3.590E«02  0.  0. 

3*S68E«06  3.550E*02  0.  0. 

TIME  OXPM  PMAX  XPM  OPMAX  XOPM  TPMAX 

• 0600  2.  7.U6E+06  429.  2.168E«07  433.  2.860E«07 

PEAK  XPEAK  OPPEAK  XOPEAK 

1.3S4E«06  3.S10E+02  0,  0. 

1.245E*06  1.094E*01  0.  0. 
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XTPM 
363  • 


XTPM 

367. 


XTPM 

375. 


XTPM 

385. 


XTPM 

395. 


XTPM 

401. 


XTPM 

411. 


XTPM 

421. 


XTPM 

431. 


1.... 
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"f  . P IHJ  II 


AFWL  HULL  Calculation  of  1 HT  Surface  Burst  Precursed  Case 


PROBLEM  NUMBER 
PRESSURE  IN  PASCALS 


13.0041 

01 STANCE  IN  METERS 


TIME  OXPN 

•065©  2. 

PEAK 
?.974E*06 
?.930E«06 
TlMf  OXPM 

.0700  2. 

PEAK 
?.726£*06 
?.782E*06 
TIME  OXPM 

•0750  2. 

PEAK 
P.409E«06 
?.40BE*06 
TIME  OXPM 

•OBOO  2. 

PEAK 
?.178E*06 
P.094E«06 
TIME  OXPM 

•OSSO  2. 

PEAK 
?. 167E«06 
1.663E«06 
TIME  OXPM 

.0900  3. 

PEAK 
?.114E«06 
1 .645E*06 
TIME  OXPM 

•0950  3. 

PEAK 
?*O32E«06 
1.632E+06 
TIME  OXPM 

• 100c  3, 

PEAK 
1 »960E*06 
1.635E«06 
TIME  OXPM 

•1100  3. 

PEAK 
1.466E*C6 
1.491E*06 


PMAX 
6.496E«06 
XPEAK 
3.770E*02 
3.470E*02 
PMAX 
5.630E«06 
XPEAK 
I*9B1E«02 
1*709E«02 
PMAX 
S.306E*06 
XPEAK 
2.36BE*02 
2*222E«02 
PMAX 
4.8S2E«06 
XPEAK 
3.512C«02 
2.064E*02 
PMAX 
4.519C«06 
XPEAK 
3.665E«02 
l.a03C«02 
PMAX 
4. 169E«06 
XPEAK 
4.093E*02 
••694E*01 
PMAX 
3.a77E«06 
XPEAK 
4.325E«02 
1.03BE«02 
PMAX 
3.634E*06 
XPEAK 
4.506E*02 
2*625E*02 
PMAX 
3.233E«06 
XPEAK 

3.74|E*02  0. 
2.791E*02  0, 


0. 

0. 


0. 

0. 


0. 

0. 


0. 

0. 


0. 

0. 


0. 

0. 


0. 

0. 


0. 

0. 


XPM  OP MAX 

443.  2.025E«07 
OPPEAK  XOPEAK 
0. 

ft. 

XPM  OPMAX 

454.  l.837E*07 

OPPEAK  X0PC»K 

0« 

0. 

XP«  0PMA.1 

466.  1,649E«0? 
OPPEAK  XOPEAK 

0. 

0. 

XPM  OPMAX 

478.  |.S»UE*07 
OPPEAK  XOPEAK 

0. 

0. 

XPM  OPMAX 

4B9.  i.377C*07 
OPPEAK  XOPEAK 

a« 

o. 

XPM  OPMAX 

900.  1.242E«07 
OPPEAK  XOPEAK 

0. 

0. 

XPM  DPMAX 

510.  1,134E*07 
OPPEAK  XOPEAK 

0. 

*PM  * OPMAX 

520.  1.04SE«07 
OPPEAK  XOPEAK 

0» 

0* 

XPM  OPMAX 

541.  9.010E«06 
OPPEAK  XOPEAK 

0. 

0. 


XOPM 

447. 


XOPM 

459. 


tpmax 

2.6S2E«07 


TPMAX 

2.sasc«o7 


XOPM 

471. 


XOPM 

485. 


TPMAX 

2*1S8E*07 


TPMAX 

1.957E*07 


XOPM 

497. 


XOPM 

507. 


TPMAX 

1.783E+07 


TPMAX 

1.619E«07 


XOPM 

520. 


XOPM 

531. 


TPMAX 
1 .489E*07 


TPMAX 

1.375E*07 


XOPM 

551. 


TPMAX 

l.I87E»07 
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XTPM 

445. 


XTPM 

459. 


XTPM 

471. 


XTPM 

402. 


XTPM 

494. 


XTPM 

507. 


XTPM 

5ia. 


XTPM 

520. 


XTPM 

549. 


■ .i 


AFWL  HULL  Calculation  of  1 MT  Surface  Burst  Precursed  Case 


PROBLEM  NUMBER  13.0041 


PRESSURE  IN  PASCALS 

01  stance  in  meters 

TIME  OXPM 

P MAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

•1200  3. 

2 • 898E*06 

558.  7.775E*06 

572. 

1.034E*O7 

569. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1.339E*06 

4*385E«02 

0. 

0. 

|.3S6E«06 

3.S84E.02 

0. 

0. 

TIM?  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

•1300  3* 

2«6]9E*06 

575.  6*90SE«06 

589. 

9.21SE«06 

589. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1 .243E+06 

4.499E*02 

0. 

0. 

1.248E*06 

4.299E«02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

•1400  3* 

2.387E«06 

592.  6.152E«Q6 

60S. 

8.230E»06 

60S. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1.170E*06 

4.767E*02 

0. 

0. 

\ • 166E*06 

4.602E*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

•1500  3* 

2.181E*06 

608.  5.485E+06 

628. 

7.372E*06 

625. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1 • 105E+06 

5.096E*02 

0. 

0. 

1.061E*06 

4»214E*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

• 1000  3. 

2.004E*06 

625.  4.98BE*06 

645. 

6.7[3E*06 

641. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

9.961E*05 

4.734C«02 

0. 

0. 

9.946E«05 

4.602E*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

.1700  3. 

1.854E«06 

641.  4.546E+06 

661. 

6.124E*06 

658. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

9*446E«05 

5.030E«02 

0. 

0. 

9.408E+05 

4.833E*02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

.1800  4. 

1.717E«06 

657.  4. 115E*96 

677. 

5.575E+06 

673. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

8.639E*i>5 

4.274£*02 

0. 

0. 

8.621E«05 

3.S33E+02 

0. 

0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.1900  4. 

l.S98E«06 

669.  3.775E+06 

693. 

5.115E«06 

685. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

8*121E*05 

4.490E*02 

0. 

0. 

6«101E*05 

4.216E*02 

0, 

0* 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.2000  4. 

1.492E«06 

685.  3.508E*06 

709. 

4.767E*06 

701. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

7.647E«05 

4.385C«02 

0. 

0* 

7*648E«05 

4.274E*02 

0. 

0. 
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AFWl  HULL  Calculation  of  1 M?  Surface  Burst  Pre cursed  Case 


PROBLEM  NUMBER  13.0041 

pressure  in  pascals  distance  in  meters 


time  oxpm 

•2100  5. 

PEAK 
7.328E*0S 
7.230E+05 
time  dxph 

•2300  S. 

PEAK 
ft.S52E«0S 
A.S14E*05 
TIME  OXPM 

•250j  5. 

PEAK 
5.926E*0S 
S.919E*05 
TIM?  OXPM 

•2600  5* 

PEAK 
S.6S1E*6S 
S.64SE*05 
TIME  OXPM 

•2720  6» 

PEAK 
5.S89E*05 
5.398E*05 
time  OXPM 

•2800  0. 

PEAK 
5. 124E«0S 
5. 163E*05 
TIME  OXPM 

•2931  6. 

PEAK 
6. 1 12E+05 
4.9006>05 
TIME  OXPM 

•3000  6. 

PEAK 
6.03BE*Q5 
4.772£*05 
TIME  OXPM 

•3200  6* 

PEAK 
4*35SE*Q5 
4.326E«05 


0. 

0. 


0. 

0. 


1 .4t 1E*06 
XPEAK 
5«i08E*Cl 
4»601E*02 
PMAX 
1 «245E»06 
XPEAK 
5»203E*02 
S« 108E«02 
PMAX 
1*U9E*06 
XPEAK 

S.296E«02  0* 
S.203E*02  0. 

PMAX 

1«065E*06 

XPEAK 

S*3r9E*02  0* 
5«296E*02  0* 
PMAX 
1.002E«06 
XPEAK 

6*077E«02  0. 
S.387E«02  0. 

PMAX 
9.692E*0S 
XPEAK 
S.323E*02 
S.188E*02 
PMAX 
9.186E«0S 
XPEAK 
8.499E*02 
5.549E*02 
PMAX 
••913E*05 
XPEAK 
«.555E*02 
5.795E*02 
PMAX 
6.266E«05 
XPEAK 
5«67SE«02 
5.482E*02 


APM 
696.  3, 
OPPEAX 


UPNXX 
24&E*06 
XOPEAK 


XPM 
724.  2. 
OPPEAK 


0. 

0. 


0. 

0. 


XPM 
747.  2. 
OPPEAK 


XPM 
757.  2. 
OPPEAK 


XPM 

771.  2. 
OPPEAK 


XPM 
782.  2. 
OPPEAK 


XPM 

794.  l. 
OPPEAK 


0. 

0. 


0. 

0. 


XPM 

799.  1. 
OPPEAK 


XPM 
822.  I. 
OPPEAK 


0* 

0. 

OPM  AX 
804E*06 
XOPEAK 

0* 

0. 

OPM  AX 
469E+06 
XOPEAK 

0. 

0. 

OPM  AX 
3S0E*06 
XOPEAK 

0. 

0. 

DPMAX 
195E«06 
XOPEAK 

0* 

0. 

DPMAX 
09SE*06 
XOPEAK 

0* 

0. 

DPMAX 

937E*C6 

XOPEAK 

0. 

0. 

DPMAX 

887E+06 

XOPEAK 

0* 

0. 

DPMAX 
767E*06 
XOPEAK 

0. 

0. 


TPMAX 
724.  4.423E*06 


XOPM  TPMAX 
747.  3.840E«06 


XOPM  TPMAX 
775.  3.410E+06 


XOPM  TPMAX 
789.  3»226E*o6 


XOPM  TPMAX 
805.  3.01 1£*06 


XOPM  TPMAX 
010.  2.876E*06 


XOPM  TPMAX 
827.  2.683E«06 


XOPM  TPMAX 
833.  2«599E*06 


XOPM  TPMAX 
856.  2.426E*06 
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XTPM 

715. 


XTPM 

743. 


XTPM 

766* 


XTPM 

780. 


XTPM 

794. 


XTPM 

80S. 


XTPM 

816. 


XTPM 

622. 


XTPM 

050. 


AFWL  HULL  Calculation  of  1 MT  Surface  Burst  Precursed  Case 

PROBLEM  NUMBER  13.0CV1 

pressure  in  pascals  oista.wce  in  meters 


TIME  OXPM  PMAX 

•3313  6*  7*818£*05 

PEAK  XPEAK 
S.092E*05  9.006E*02  0* 
6.078E+05  5.736E*02  0. 


A PM  OPMAX 

839.  ] »6A7E*06 

dppeak  xopeak 
0* 

0. 


XOPM  TPM AX 

872,  2.269E+06 


XTPM 

867. 
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AFWl  HULL  Calculation  of  1 KT  at  500  Feet  Precursed  Case 


PROBLEM  NUMBER  13.0048 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME 

OXPM 

PMAX 

XPM  OPM AX 

XOPM 

TPMAX 

XTPM 

.004? 

2«< 

■ 1 *013E«05 

239.  5*F''7E*04 

1. 

0* 

0. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

8.312E-05  9.335E-05 

0 * 

0. 

8.926E-0S  9.736E-05 

time 

OXPM 

PMAX 

XPM  OPHAX 

XDPM 

TPMAX 

XTPM 

• 004? 

2. 

1«123£*03 

239.  1.476E-04 

21* 

1* 123E*03 

239. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1. 

122E*03 

2.1?0E*02 

1.549E-05  3.4B4E-05 

0 • 

0. 

3.320E-05  3.531E-05 

TIME 

OXPM 

P MAX 

XPM  OPHAX 

XOPM 

TPMAX 

XTPM 

.0045 

2« 

1.123E«03 

239.  8.820E-0S 

21* 

1.123E+03 

239. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1. 

122E*03 

2.210E«02 

1.060E-05  2.650E-05 

0* 

0* 

2.519E-05  2.687E-05 

TIME 

DXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

• 0048 

2. 

1«123E*03 

239.  S.259E-05 

69. 

1*123E*03 

239. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

l. 

122E*03 

2.230E+02 

5.461E-06  1.946E-0S 

0. 

0* 

7.906E-06  2.041E-05 

TIME 

OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

• 0050 

2. 

1*123E«03 

239.  S.U4E-0S 

71. 

1.123E*03 

239. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1« 

122E+03 

2.250E+02 

8.090E-06  8.107E-06 

0« 

0. 

8.873E-06  7.29IE-06 

time 

OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

*0053 

2. 

3«074E*06 

3.  7«970E*O6 

3. 

I.104E*07 

3. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

3* 

720E»05 

1 • 100E*01 

0.  0. 

0* 

0 • 

0*  0* 

TIME 

OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

• 0056 

2# 

3.927E*08 

1.  5«942E»08 

7. 

9.735E+08 

1. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0* 

0, 

5.809E<08  1 *000£*00 

0. 

0. 

0.  0* 

TIME 

OXPM 

PMAX 

XPM  OPM AX 

XOPM 

TPMAX 

XTPM 

• 0060 

2. 

1 »009E*09 

7.  5.745E*08 

35. 

1.08SE*09 

27. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

9 969E«08 

1.300E*01 

0*  0. 

0. 

0* 

0*  0. 

TIME 

OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

• 0065 

2* 

1 •O18E+09 

41.  5.984E«08 

51. 

1.219E*09 

43. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

4.50QE«0a 

1.100E*01 

0.  0« 

4.484E«08 

3.000E*00 

0.  0* 
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AFWL  HULL  Calculation  of  1 MT  at  500  Feet  Precursed  Case 


PROBLEM  NUMBER  13.0046 

PRESSURE  IN  PASCALS  OISTANCE  IN  METERS 


TIME 

DXPM 

P MAX 

XPM  DPMAX 

XOPM 

TPM  tX 

• 007o 

2. 

1 «005E*09 

57.  6. 306E+08 

65. 

1.354E»09 

PEAK 

XPEAK 

DPPEAK  XOREAK 

1. 

746E+08 

1 .OOOE  *00 

0.  0. 

0. 

0. 

0.  0. 

TIME 

DXPM 

PM  AX 

XPM  DPMAX 

XOPM 

TPMAX 

.007$ 

2. 

9.  H7E*08 

69.  6,437E»08 

75. 

1.390E*09 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1. 

004£*08 

1 « 000£*00 

0.  0. 

0. 

0. 

0.  0. 

TIME 

OX  PM 

PM  AX 

XPM  DPMAX 

XOPM 

TPMAX 

.0080 

2. 

8.  123E*08 

81.  6.310E+08 

85. 

1.339E*09 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 

time 

OXPM 

PMAX 

XPM  OPM AX 

xfPM 

TPMAX 

• 0085 

2. 

7.050E*08 

91.  6«075E*06 

93. 

1.275E*09 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0* 

0. 

0.  0. 

time 

DXPM 

PMAX 

XPM  OPM AX 

XOPM 

TPMAX 

• 0090 

2. 

S.903E«08 

99.  6.009E*08 

101. 

1. 176E+09 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 

time 

DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

• 0094 

2. 

5.338E*08 

107.  5. 9335*08 

107. 

1.127E*09 

PEAK 

XPEAK 

DPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0 . 0. 

time 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

• 0095 

2. 

5. 131E*08 

107.  5.865E*08 

109. 

1 .080E+09 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 

time 

DXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

.0100 

2. 

4.528E*08 

i 15.  S.632E*08 

115. 

1.016E*09 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 

time 

DXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

*0110 

2. 

3.271E*08 

127*  5.053E»08 

129. 

8.199E«08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

o. 

0. 

0.  0. 

0. 

0. 

0.  0. 
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XTPM 

59. 


XTPM 

71. 


XTPM 

81. 


XTPM 

91. 


XTPM 

101. 


XTPM 

107. 


XTPM 

109. 


XTPM 

115. 


XTPM 

127, 


AFVIL  HULL  Calculation  of  1 MT  at  500  Feet  Precursed  Case 


PROBLEM  NUMBER  13.9048 

PRESSURE  IN  PASCALS  DISTANCE  IN  MEYERS 


TIME 

OXPM 

PMAX 

XPM 

>0120 

2* 

2t560E*0B 

139.  5 

PEAK 

XPEAK 

OPPEAK 

0* 

0. 

0. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

>0130 

2. 

2.i5i£«oe 

147.  4 

PEAK 

XPEAK 

OPPEAK 

0. 

0. 

0. 

0. 

0* 

0. 

TIME 

OXPM 

PMAX 

XPM 

>0140 

2. 

1.756E»08 

1S7.  4 

PEAK 

XPEAK 

OPPEAK 

• 

0. 

0. 

• 

C. 

0. 

t:n>; 

OXPM 

PMAX 

XPM 

0150 

2* 

1.452E«08 

165.  4 

PEAK 

XPEAK 

OPPEAK 

0* 

0. 

0. 

0. 

0* 

0. 

TIM. 

OXPM 

PMAX 

XPM 

NOfl 

1 • 

1.262E«08 

172.  3 

PEAK 

XPEAK 

OPPEAK 

0* 

0. 

0. 

0* 

0. 

0* 

TIME 

OXPM 

PMAX 

XPM 

0170 

1 • 

1 • 10SE*08 

179.  3 

PEAK 

XPEAK 

OPPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

TIMS’ 

OXPM 

PMAX 

XPM 

0100 

1. 

9.68lE*07 

106.  3 

PEAK 

XPEAK 

OPPEAK 

i). 

0. 

0. 

1. 

0. 

0. 

TIMt 

OXPM 

PMAX 

XPM 

0190 

2* 

0.576E*O7 

192.  2 

PEAK 

XPEAK 

OPPEAK 

r. 

0* 

0. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

Ol9f 

2. 

8.009£«07 

195.  2 

PEAK 

XPEAK 

OPPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

OPMAX 

XOPM 

TPMAX 

XYPM 

005E*Q8 

XOPEAK 

0. 

0. 

139. 

7.565£*08 

139. 

OPMAX 

XOPM 

TPMAX 

X7PM 

878E+08 

XOPEAK 

9. 

0. 

149. 

6.919E+O0 

149. 

OPMAX 

XOPM 

TPMAX 

XTPM 

4B'?E*08 

XOPEAK 

V 

<U 

157. 

6.240E*08 

157. 

OPMAX 

XOPM 

TPMAX 

XTPM 

1 l BE *08 
XOPEAK 

0. 

0. 

167. 

5.459E*08 

165. 

OPMAX 

XOPM 

TPMAX 

XTPM 

886E»06 

XOPEAK 

0. 

0. 

175. 

4.967E+08 

175. 

OPMAX 

XOPM 

TPMAX 

XTPM 

560  >00 
XOPEAK 

0. 

0. 

102. 

4.5?9E*08 

182. 

OPMAX 

XOPM 

TPMAX 

XTPM 

200E*08 

XOPEAK 

0. 

0. 

189. 

4.022E*08 

168. 

OPMAX 

XOPM 

TPMAX 

XTPM 

B61E*08 

XOPEAK 

C. 

Or 

195. 

3.615E*08 

195. 

OPMAX 

XOPM 

TPMAX 

XTPM 

696E«06 

200. 

3.367E+08 

198. 

XOPEAK 

0. 


IDS 


AFWL  HULL  Calculation  of  1 MT  at  500  Feet  Precursed  Case 


PROBLEM  NUMBER  13.0048 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME 

OXPM 

PM  AX 

XPM 

DPMAX 

XOPM 

TPMAX 

.0200 

2. 

7.675E*07 

190.  2.580E*O6 

203* 

3.25SE*08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

TIME 

DXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.0210 

2. 

6.930C+07 

204.  2.37SE*08 

209. 

2.971E*08 

PEAK 

XPfcAK 

OPPEAK 

XOPEAK 

fl. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

time 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.0230 

2. 

5.63lE»07 

216.  1.977E*O0 

221. 

2.456E+08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0* 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

• 02So 

2. 

4.601E»0? 

227.  1.644E»0B 

232. 

2.02BE+08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1. 

210E*07 

2.S24E«02 

l.O31E«O0  2.508E*02 

0. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XDPM 

TPMAX 

.0260 

2. 

4.203E«07 

232.  1.503E*08 

230. 

l.BS8E»08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1 « 

172E*07 

2.603E«02 

9.862E*07  2»571t*02 

0. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

*0200 

2. 

3.521£«07 

24 2.  1,264E«08 

249. 

1.558E*08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1* 

101E«07 

2.736E*02 

9.033E*07  2.719E*02 

0. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

• 0300 

2. 

2.969E*07 

252.  1.066E»06 

259. 

1.313E*08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1. 

055E+07 

2.869E«02 

8.358E«07  2.852E* 02 

0. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

DPMAX 

XOPM 

TPMAX 

.0320 

2. 

2.515E*07 

259.  8.999E»07 

269. 

1.10SE*08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

9.948E»06 

2«996E*02 

7.645E»07  2.980E*02 

0. 

0. 

0* 

0. 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

• 0340 

2. 

2. 159E*07 

269.  7.672E*07 

280. 

9.426E*07 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

9.643E*06 

3.127E«02 

7.092E*07  3. 108E*02 

0. 

0. 

0. 

0* 

XTPM 

201. 


XTPM 

207. 


XTPM 

219. 


XTPM 

230. 


XTPM 

237. 


XTPM 

247. 


XTPM 

257. 


XTPM 

267. 


XTPM 

270. 


106 


r 


AFWl  HULL  Calculation  of  1 MT  at  S00  Feet  Precursed  Case 


PROBLEM  NUMBER 

pressure  in  PASCALS 


13.004B 

DISTANCE  IN  METERS 


TIME  OXPM 

•0360  2* 

PEAK 
9.233E*06 
0* 

TIME  OXPM 

•0300  2* 

PEAK 
«.790E*06 

()• 

TIME  OXPM 

.0400  2. 

PEAK 
8,483E*06 
0 • 

time  OXPM 

• 04£ft  2. 

PEAK 
8.106E»06 
1.253E*06 
TIME  OXPM 

•045ft  2* 

PEAK 
7.S19E«06 
I «722E*06 
TIME  OXPM 

•0400  2* 

PEAK 
7. 173E*Q6 
t*841E«06 
TIME  OXPM 

•0500  2* 

PEAK 
6.929E*06 
] »693E*06 
TlMf  OXPM 

•0530  3* 

PEAK 
6*304E»O6 
4.223E*06 
TIME  OXPM 

•056ft  3* 

PEAK 
6.097C«06 
1 .312E«06 


PM  AX  XPM  OPM  AX 

1.869E«07  270.  6.563E*07 

XPEAK  OPPEAK  XDPEAK 

3.245E«02  6.553E*07  2.80lE»O2 
0*  0*  0* 

PMAX  XPM  OPMAX 

1.635E«07  206*  6.021E*07 

XPEAK  OPPEAK  XOPEAK 

3.366E*02  5.633£«07  2.982E*02 
Qc  0*  0* 

PMAX  XPM  OPMAX 

i.446E«07  292.  S.017E*O7 

XPEAK  OPPEAK  XOPEAK 
3*467E«02  4.894E*07  3*063E«02 
0*  0.  0* 

PMAX  XPM  OPMAX 

1.287E«07  300.  5.l77E*07 

XPEAK  OPPEAK  XOPEAK 
3.561E»02  4,274E*07  3.160E»02 
5.801E*01  0.  0. 

PMAX  XPM  OPMAX 

l«096E»07  311.  4.546E*07 

XPEAK  OPPEAK  XDPEAK 
3.745E*02  3.519E*07  3.277E*02 
8.126E+01  0.  0« 

PMAX  XPM  OPMAX 

9.450E+06  321.  4.105E*07 

XPEAK  OPPEAK  XOPEAK 
3.8B6E«02  2.949E*07  3.394E»02 
9.565E*0 I 0.  0. 

PMAX  XPM  OPMAX 

8.625E«06  328.  3«010E«O7 

XPEAK  OPPEAK  XOPEAK 
3.979E*02  2*640E«07  3.464E»02 
1.025E*02  0.  0. 

PMAX  XPM  OPMAX 

7*545E*06  336.  3.370E*O7 

XPEAK  OPPEAK  XOPEAK 
4.  U5E*02  2.241E*07  3.574E«02 
8.287Et01  0.  0. 

PMAX  XPM  OPMAX 

6.670E*06  344.  3.030E«07 

XPEAK  OPPEAK  XOPEAK 
4.251E*02  1*924E«07  3.682E*02 
1 .868E+02  Oo  0. 


XOPM 

TPMAX 

XTPM 

322* 

8*062c*07 

286. 

XOPM 

TPMAX 

XTPM 

333. 

6.930E»07 

296. 

XOPM 

TPMAX 

XTPM 

345. 

6.447E«07 

345. 

XOPM 

TPMAX 

XTPM 

356. 

5.901E»O7 

356. 

XOPM 

TPMAX 

XTPM 

370. 

5.291E*07 

372. 

XOPM 

TPMAX 

XTPM 

386. 

4.809E«07 

306. 

XOPM 

TPMAX 

XTPM 

396. 

4.496E+97 

396* 

XOPM 

TPMAX 

XTPM 

409. 

4.009E«07 

409. 

XOPM 

TPMAX 

XTPM 

422. 

3.625E»07 

422. 

AFWL  HULL  Calculation  of  1 MT  at  500  Feet  Precursed  Case 


PROBLEM  NUMBER  13.0048 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME  OXPM  PM AX  XPM  OPMAX  XDPM  TPMAX  XTPM 

•0600  3.  5«773£«06  355.  2.654E*07  439.  3.220E*07  441. 

PEAK  XPEAK  DPPEAK  XDPEAK 

5.7I8E*06  4«413E*02  1.607E*07  3.844E*02 
l *267E*06  2«026E«02  0.  0* 

TIME  OXPM  PMAX  XPM  DPMAX  XDPM  TPMAX  XTPM 

•0650  3*  5*31 IE*06  463.  2.259E*07  460*  2.78IE*07  460. 

PEAK  XPEAK  OPPEAK  XOPEAK 

4.931E+06  3.701E*02  l.309E*07  4.000E*02 
4.081E+06  1*353E*02  0.  0. 

TIME  OXPM  PMAX  XPM  OPMAX  XOPM  TPMAX  XTPM 

•0700  3*  4.914E*06  481.  1.9I9E«07  478.  2.401E*07  481. 

PEAK  XPEAK  OPPEAK  XOPEAK 

4.282E*06  3.820£*02  1.084E*0?  4.I49E*02 
4.008E*06  1.512E*02  0.  0. 

TIME  OXPM  PMAX  XPM  OPMAX  XOPM  TPMAX  XTPM 

•0750  3.  4.605E*06  499.  1.663E*07  496.  Z.116E*07  499. 

PEAK  XPEAK  OPPEAK  XOPEAK 

3.775E+06  3.940E+02  9.208E»06  4.29BE*02 
1.500E*06  2.673E*02  0.  0. 

TIME  OXPM  PMAX  XPM  OPMAX  XOPM  TPMAX  XTPM 

•0800  3.  4.215E*06  515.  1.427E«07  512.  1.843E*07  512. 

PEAK  XPEAK  OPPEAK  XOPEAK 

3«389E»06  4.045E*02  7.984E*06  4.426E*02 
3.5078*06  1.891E«02  0.  0* 

TIME  OXPM  PMAX  XPM  DPMAX  XOPM  TPMAX  XTPM 

•0850  3*  3.928E*06  529.  i.249E*07  529.  1.642E*07  529. 

PEAK  XPEAK  OPPEAK  XOPEAK 

3.067E*06  4. I49E*02  7.002E*06  4.564E«02 
3. 195E*06  2.040E«02  0.  0. 

TIME  OXPM  PMAX  XPM  OPMAX  XOPM  TPMAX  XTPM 

•0900  3.  3.740E*06  546.  1.095E*07  546*  1.469E*07  546. 

PEAK  XPEAK  OPPEAK  XOPEAK 

2.832E»06  4.253E*0C  0.  0. 

?.919E»06  2. 180E*02  0.  0. 

TIME  OXPM  PMAX  XPM  OPMAX  XOPM  TPMAX  XTPM 

*09Sp  4.  3.483E*06  558.  9.624E*06  558.  1.311E*07  558. 

PEAK  XPEAK  OPPEAK  XOPEAK 

?*606£*06  4.343E*02  0.  0* 

?.695E*06  2.353E*02  0*  0. 

TIME  OXPM  PMAX  XPM  OPMAX  XOPM  TPMAX  XTPM 

.1000  4.  3.265E*06  574.  8.444E*06  574.  1.171E*07  574. 

PEAK  XPEAK  OPPEAK  XDPEAK 

2.406E*06  4.464E*02  0.  0. 

?,526E*06  2.479E*02  0.  0. 


1 


AFUL  HULL  Calculation  of  1 MT  at  800  Feet  Precursed  Case 


PROBLEM  NUMBER 
PRESSURE  IN  PASCALS 


13*0048 

DISTANCE  IN  hETERS 


TIM?  OXPM 

•1100  4. 

PEAK 
2.096006 
?.233E*06 
TIME  OXPM 

•1200  5* 

PEAK 
1.8S0E*06 
1 .99*5*06 
TIME  OXPM 

•1300  9. 

PEAK 
1 *654C*06 
| »820E*06 
TIME  OXPM 

.1400  9. 

PEAK 
1 *4B4E*06 
1 »852E*06 
TIME  OXPM 

• 1500  9. 

PEAK 
1.344E«06 
1.729C«06 
TIME  OXPM 

•1600  9* 

PEAK 
1 .23QE*06 
).SB7E«06 
TIME  OXPM 

•1700  9* 

PEAK 
1.141E*06 
1.449E*06 
TIME  OXPM 

•1BOO  9* 

PEAK 
1.323E*06 
6.033E*05 
TIMF  OXPM 

.1855  9. 

PEAK 
] .2605*06 
6*545E*05 


PMAX  XPM  0PM AX 

2.966E*06  598.  6.91SE*06 

XPEAK  OPPEAK  XOPEAK 

4.624E.02  0.  0* 

2.774E*02  0*  0* 

PMAX  XPM  0PM AX 

2«623E*06  620*  5.465E*06 

XPEAK  OPPEAK  XOPEAK 

4.766E*02  0.  0* 

3>064£*02  0.  0* 

PMAX  XPM  OPMAX 

2.415E*06  643.  4.586E«06 

XPEAK  OPPEAK  XOPEAK 
4.9QSE*02  0.  0. 

3*3S8E*02  0.  0* 

PMAX  XPM  OPMAX 

2.200E*06  665.  3.86lE*06 

XPEAK  OPPEAK  XOPEAK 
5.092E«02  2.776E06  6.192002 
3.532E*02  0.  0* 

PMAX  XPM  OPMAX 

1.9035*06  683.  3.117E*06 

XPEAK  OPPEAK  XOPEAK 
5. 1B3E.02  2. 37BE.06  6.2B4E*02 
3.8995*02  4. 103E.05  3.991E*02 
PMAX  XPM  OPMAX 

1.7485*06  702.  2.7915*06 

XPEAK  OPPEAK  XOPEAK 
5.2755*02  2.0815*06  6.2B4E*02 
4.2665*02  4.0S8E*05  4.266E*02 
PMAX  XPM  OPMAX 

1«616E*06  720.  2.557E«06 

XPEAK  OPPEAK  XOPEAK 
5.367E*02  l.849E*06  6.376E*02 
4.541E*02  4.043E.05  4.5415*02 
PMAX  XPM  OPMAX 

l.S01F»06  729.  2.362E*06 

XPEAK  OPPEAK  XOPEAK 
4.816E*02  1.666E.06  6.468E.02 
4*587E*00  4.148E*05  4.908EO2 
PMAX  XPM  OPMAX 

1.4395*06  739.  2.2485*06 

XPEAK  OPPEAK  XOPEAK 
4.906E.02  1.SB3E.06  6.559E»02 
4.S87E.00  4.315E.05  5.092E*02 


XDPM  TPMAX 
598.  9.8815*06 


XOPM  TPMAX 
625.  8*087E*06 


XOPM  TPMAX 
648.  6.996E*06 


XOPM  TPMAX 
665.  6.061006 


XOPM  TPMAX 
613.  S.020E*06 


XOPM  TPMAX 
702.  4.5405*06 


XOPM  TPMAX 
720.  4. 173E*06 


XOPM  TPMAX 
739.  3.843E.Q6 


XOPM  TPMAX 
748.  3.6685*06 


i 


AFWL  HULL  Calculation  of  1 HT  at  500  Feet  Precursed  Case 


PROBLEM  NUMBER  13.0048 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIM?  OXPM 

PMAX 

XPM 

OPM  AX 

XDPM 

TPMAX 

XTPM 

•1900  9* 

1«396E*06 

740.  2. 179E+06 

757. 

3.S27E+06 

757. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

1 .224E+06  5.092E»02 

l.S23E*06  6*559E«02 

A*B34C«05 

4.587E*00 

0 • 

0* 

time  dxpm 

PMAX 

XPM 

OPMAX 

XDPM 

TPMAX 

XTPM 

•2000  9. 

1.294E«06 

766.  1.983E«06 

775. 

3.204E+06 

775. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

| • 149E*06 

5.367E*02 

1 «406E*06  6.6SIE*02 

7.633E»05 

4,S87E*00 

0. 

0. 

time  dxpm 

PMAX 

XPM 

OPMAX 

XDPM 

TPMAX 

XTPM 

•2100  9. 

1 «200E*06 

784.  1.745E«06 

794. 

2.924E06 

784. 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

l<tO69E*06 

5.550E*02 

1.3I2E*06  6.835E»02 

8.326E*05 

4.587£»00 

0. 

0. 
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AFWL  HULL  Calculation  of  1 MT  at  750  Feet  HOB  - Precursed  Case 


PROBLEM  NUMBER  13.00S9 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


1 


i 


I. 


I 


TINE 

OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

• 0103 

2. 

-1.013C*05 

239.  1.S71E-05 

1. 

0. 

0. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0* 

0. 

4.766E-06  2.370E*02 

0* 

0. 

0.  0. 

time 

OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

• 0110 

2. 

1.123E+03 

239.  2.383E-06 

201. 

1.123C03 

239. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0« 

0. 

2.959E-C7  1.000E*00 

A. 

0. 

0.  0. 

1IME 

DXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

• 0120 

2. 

1.123E+03 

239.  2*033E*05 

137* 

1.123E*03 

239. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

Oo 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0130 

2. 

1.123E*03 

239.  6.006E-05 

153. 

1. 123E*03 

239. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

5.55AE-05  2.Q10E*02 

0* 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.01*0 

2. 

1«123E*03 

239.  1.202E-0* 

153. 

1. 123E*03 

239, 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

1.102E-0*  2.010E*02 

0. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0150 

2. 

1.123E*03 

239.  1.991E-0* 

153. 

1. 123E*03 

239. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0* 

0, 

1.825E-0*  2.010E«02 

0. 

0. 

0.  0. 

TIME 

DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0160 

2. 

2«S36E*07 

t.  6.Q93E+0? 

1. 

O.629E*07 

1. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

Oo 

0* 

0.  0. 

0. 

0 o 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.0163 

1. 

9.300E*07 

1.  1 .601E*08 

1. 

2.S39E*08 

1. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

a.035E*07 

7.3222*00 

1.5*3E«0a  7.322E*00 

A. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

.0170 

1. 

3.031E*00 

2.  1 .6902*00 

37. 

3.*A0E*0« 

23. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0* 

0. 

0. 

0.  0. 
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AFWL  hull  Calculation  of  1 MT  at  750  Feet  HOB  - Precursed  Case 


PROMLEM  NUMBER  13.0059 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME  OXPM  PMAX 

•0150  1.  2.948E*08 

PEAK  XPEAK 
1.301008  6.666E*00 


A* 

TIME 

»019o 


DXPM 
1 « 
PEAK 


0. 

PMAX 
2.789E*0tf 
XPEAK 


I«663E*06  3.60S£*O1 

0*  0. 

TIME  OXPM  PMAX 

•0200  1.  2.610E*08 

PEAK  XPEAK 


XPM  OPMAX 

65.  1.6S3E«08 
OPPEAK  XOPEAK 

0.  o. 

o.  0. 

XPM  OPMAX 

67 . 1.636E«0B 
OPPEAK  XOPEAK 

1*821E»07  6.978E*01 

0.  0. 

XPM  OPMAX 

**.  1»632E*08 
OPPEAK  XOPEAK 


H7i£*01  2.699E>07  6.S»90E*0i 
5**13i.*07  5.267£*00  0*  0. 

XPM  OPMAX 

90.  1 »376E*09 
OPPEAK  XOPEAK 

0.  0. 

0.  0*  , 

XPM  OPMAX 

121*  l.A29E*0« 
OPPEAK  XOPEAK 


TIME  OXPM  PMAX 

•0210  2.  2.337E*0B 

PEAK  XPEAK 

I.173£«0a  8.107E«01 

0.  0. 

TIME  OXPM  PMAX 

•023o  2.  1 «964C*0i 

PEAK  XPEAK 


0. 

TIMf 

*025o 


1.0ME*06  1 .067E+O2  6.71«E*07  1»10*E«02 


OXPM 

2. 

PEAK 


0. 

PMAX 
1.605E+00 
XPEAK 


8.665E+07  1 *29SE*02 

0.  0. 

TIME  OXPM  PMAX 

•0260  2.  1.396E*0S 

PEAK  XPEAK 


0 

TIME 
• 0200 


8.2<0C*07  I.375E+02 


OXPM 

2. 

PEAK 


0. 

PMAX 
1 * 186E*08 
XPEAK 


0. 

0. 


0. 

0. 


0. 

time 

*0300 

0. 

0. 


7.640E*07  1 .S57E+02 


OXPM 


PMAX 


0. 

0. 


PEAK 


2.  9.631C*07 


0. 

0. 


XPEAK 


0. 

0, 


0. 

XPM  OPMAX 

160.  1.379E*O0 
OPPEAK  XOPEAK 

0. 

0. 

XPM  OPMAX 

168.  1 .361E+0B 
OPPEAK  XOPEAK 

0. 

0. 

XPM  OPMAX 

166.  1.339E*08 
OPPEAK  XOPEAK 

0. 

0. 

XPM  OPMAX 

177.  1.218E*06 
OPPEAK  XOPEAK 

0. 

0. 


XOPM  TPMAX 
61.  3.632E*08 


XOPM  TPMAX 
79*  3.*60E*08 


XOPM  TPMAX 
91.  3.5S2E*08 


XOPM  TPMAX 
105.  3.355E*08 


XOPM  TPMAX 
125.  3»266E*o8 


XOPM  TPMAX 
162.  2.913E*08 


XOPM  TPMAX 
150.  2.731E*08 


XOPM  TPMAX 
166.  2*525E*08 


XOPM  TPMAX 
177.  2.182E*08 


XTPM 

56. 


XTPM 

70. 


XTPM 

86. 


XTPM 

98. 


XTPM 

121. 


XTPM 

160* 


XTPM 

ISO* 


XTPM 

166. 


XTPM 

177. 
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AFWL  HULL  Calculation  of  1 MT  at  750  Feet  HOB  - Precursed  Case 


PROBLFM  NUMBER  13.0059 

PRESSURE  IN  PASCALS  OISTANCE  IN  METERS 


TIME 

OXPM 

PM  AX 

XPM 

OPMAX 

XOPM 

V ' 

.0320 

2. 

8.009E+07 

189*  1.1S?C*08 

169. 

1.958E*06 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0. 

0* 

0. 

0* 

0. 

0. 

0. 

0. 

TPMAX 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

• 0335 

2* 

7.098E*0T 

197*  1 • 189E*08 

199. 

1.A86E+08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

A* 

0. 

0. 

0. 

A. 

0* 

0. 

0* 

TPMAX 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

• 034  c 

2. 

6.913E+07 

201*  1.200E»08 

201* 

1.892E«08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0* 

0. 

0. 

0. 

0* 

0. 

0. 

0* 

TPMAX 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

.0360 

2. 

6.078E«07 

211.  1 .225E+08 

211. 

1.833E*08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

C« 

0. 

0. 

0* 

0. 

Ou 

0. 

0. 

TPMAX 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

.0380 

2. 

5.324E+Q7 

219.  1.202E«08 

221. 

1.729E+08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0« 

0* 

0. 

0. 

0* 

0. 

0. 

0. 

TPMAX 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

• 0400 

2. 

4.802E+Q7 

229.  1.204E*08 

231. 

1.651E«08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0. 

0. 

0. 

0. 

0* 

0. 

0. 

0. 

TPMAX 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

• 042o 

2. 

4.242E+07 

237.  1 . 151E*08 

239. 

1 .556E+08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0« 

0* 

0. 

0. 

0* 

0. 

0. 

0. 

TPMAX 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

• 045o 

2« 

3.S04E+07 

250.  l.040E*06 

252. 

1.361E*08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0. 

0. 

0. 

0. 

0 • 

0. 

0. 

0. 

time 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

.0480 

2. 

2.999C«07 

260.  9.3!0E*07 

264. 

1.196E«08 

PEAK 

XPEAK 

OPPEAK 

XOPEAK 

0. 

0. 

0. 

0. 

A. 

0. 

0. 

0. 

i i 

! S 


XTPM 

189. 


XTPM 

199. 


XTPM 

201* 


XTPM 

211* 


XTPM 

221* 


XTPM 

231. 


XTPM 

239. 


XTPM 

252. 


XTPM 

262. 


AFWl  HULL  Calculation  of  1 MT  at  750  Feet  HOB  - Precursed  Case 


PROBLEM  NUMBER  23.0059 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME 

DXPM 

PMAX 

XPM  DPMAX 

XDPM 

tpmax 

• 0500 

2. 

2.742E«07 

267.  8.645E+07 

271. 

1.106E+08 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0* 

0, 

0. 

0. 

0. 

0. 

0. 

TIME 

DXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

• 0530 

2. 

2.420E+07 

276.  7.699E.07 

283. 

9«820E*07 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

TIME 

DXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

.0560 

2. 

2«223E*07 

285.  7.051E*07 

292. 

8.933E.07 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

TIME 

DXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

• 0600 

2. 

2.016E«07 

297.  6.426E.07 

306. 

6.156E.07 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

time 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0650 

2. 

1.767E.07 

315.  5.813E*07 

321* 

7.318E.07 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

• 0700 

2. 

1.505E«07 

330.  S.095E.07 

337. 

6.369E.07 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0. 

0. 

0* 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

.0750 

2. 

1.267E.07 

342.  4.353E«07 

352. 

5.A06E.07 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

n. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

•otoo 

3o 

1.074E+07 

357.  3.710R+07 

368. 

4.609E*07 

°EAK 

XPEAK 

OPPEAK  XOPEAK 

0« 

0. 

2.687E.07  3.9S3E.02 

Am 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

• 0650 

3. 

9. 191E*Q6 

368.  3. 179E*07 

382. 

3.940E*07 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

3.234E.06 

4.142E.02 

2.492E.07  4.U5E.02 

0. 

0. 

0, 

0. 
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. J 


XTPM 

271. 


XTPM 

290. 


XTPM 

292. 


XTPM 

303. 


XTPM 

319. 


XTPM 

334. 


XTPM 

349. 


XTPM 

36S. 


XTPM 

379. 


AFWL  HULL  Calculation  of  1 MT  at  750  Feet  HOL  - Precursed  Case 


PROBLEM  NUMBER  ’3.0059 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

tpmax 

XTPM 

.0900  3 . 

7.959E*06 

382.  2.72SE»07 

395. 

3.376E*07 

393. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

3.069E*06 

4.332E*02 

2.310E*07  A.305E*02 

0. 

0. 

0.  0* 

XTPM 

TIME  OXPM 

P MAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0950  3. 

6«926E*06 

39A.  2.3A3E+07 

409. 

2.90SE*07 

406. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

2.929E*06 

A.507E+02 

2* 139E*07  4.47?E*02 

0. 

0. 

0.  0* 

XTPM 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.1000  3. 

6«09AE*06 

406.  2.035E*07 

421. 

2.525E*07 

418. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

?.764£*06 

4.6S6E*02 

1.966£*07  4.627E*02 

0. 

0. 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.1100  3. 

4,043E*O6 

427.  1. 703E*07 

496. 

1.958E*07 

442. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

?.S5*E«06 

5.015E*02 

l.S77E*07  4.477E*02 

0. 

0. 

0.  0. 

TPMAX 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

XTPM 

.1200  3. 

3.943£*06 

448.  1.46lE*07 

527. 

1.691E*07 

527. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

?.334E*0A 

5.299E*02 

1 .245E+07  4.706E«02 

0. 

0. 

0.  0* 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

•1300  A. 

3«297E*06 

468.  1.272E*07 

555. 

1.486E*07 

555. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

2. 160E+06 

5.588E*02 

1.012E*07  4.934E*02 

1 *724£*06 

2* 16AE*01,  0.  0. 

time  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

«140(i  A. 

2.8Q4£*06 

486.  1.103E*07 

581. 

1.300E*07 

584. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1 »98CE*06 

5.878E«02 

8.330E+06  5.152E*02 

1.942E*05 

2.S0AE+Q2 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

•1500  A. 

2.433E«06 

501.  9.765E*06 

610. 

1.161C*07 

610. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1.853E*06 

6.132E*02 

7.9021*06  5.333E«02 

4.914E*05 

2.647E*02 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.1600  A. 

2. 141E*06 

516.  8.500E*06 

634. 

1.019E*07 

634. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1 .689E*06 

6.3A2E+02 

5.946E*06  S.543E*02 

1.906E*06 

9.819E*01 

0.  0. 
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AFWL  HULL  Calculation  of  1 MT  at  750  Feet  HOB  - Precursed  Case 


PROBLEM  NUMBER  13.0059 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

.1700  <*. 

1.907E»06 

533.  7»59iE*06 

655. 

9. 152E*06 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1 .5886*06 

6.5946*02 

5*  1 19E*06  5.7116*02 

1 .8616*06 

3.9966*01 

0»  0. 

TIME  DXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

• 1800  16. 

1.722E*06 

76.  6.7666*06 

677. 

8.2236*06 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

| .484E*06 

6.822£*02 

4.474E*06  5»697E*02 

1.7146*06 

5.460E*02 

0.  0. 

TIME  DXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

*1900  IS. 

1.59SE*06 

107.  6.009E*06 

702* 

7.3736*06 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1*3676*06 

7.0656*02 

3.936E*06  6.092E*02 

l.S54E*06 

5.606E*02 

0.  0* 

TIME  DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.2000  14. 

1.4096*06 

136.  S.A55E*06 

721. 

6.740E*06 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1.301E*06 

7*2606*02 

3«S00E*06  6.2386*02 

1 .422E*06 

5«752E*0£ 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.2100  14. 

1 .375E+06 

ISO.  4.934E*06 

741. 

6.1506*06 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1 »224E*06 

7.4546*02 

3.1426*06  6.3046*02 

1 .3066*06 

5.6976*02 

0.  0. 

TIME  DXPM 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

.2300  11. 

1 • 126E*06 

193.  4.0296*06 

702. 

5.090E«06 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

1 . 062E*06 

7.872E*02 

2.5736*06  6.6896*02 

1 . 1 15E*06 

6.1266*02 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

.2A01  6. 

1 . 0386*06 

624.  3.7306*06 

790. 

4.746E*06 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1 .0236*06 

8.0416*02 

2.350E*06  6»858E*02 

1.0246*06 

2.2646*02 

0.  0. 

[■St. 

$ • 
W ■! 
Uui 
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A TPM 
655. 


XTPM 

677. 


XTPM 

702. 


XTPM 

721. 


XTPM 

7*5. 


XTPM 

702. 


XTPM 

790. 


AFWL  HULL  Calculation  of  1 MT  at  1000  Feet  HOB  - Precursed  Case 


PROBLEM  NUMBER  13.0060 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XDPM 

TPMAX 

XTPM 

.012? 

2. 

-1.013E.05 

239.  6.801E-06 

139. 

0. 

0. 

PEAK 

XPEAK 

DPPEAK 

XDPEAK 

0. 

0. 

0. 

0. 

0 . 

» 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

• 0130 

2. 

1 • 123E*03 

280.  3.996E-06 

221. 

1.123E+03  - 

200. 

PEAK 

XPEAK 

OPPEAK 

XDPEAK 

1. 

122E+03 

2. 188E+02 

3.166E-06  S.802E-O6 

0 * 

0. 

P.930E-06  2. 165E.02 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

.01*0 

2. 

1.123E.03 

280.  4.231E-0S 

226. 

1.123E*03 

200. 

PEAK 

XPEAK 

PPPEAK 

XDPEAK 

1. 

122E.03 

2.235E*02 

1 . 738E-05  3.077E-O5 

0. 

0. 

2.*31E-05  1 . 772E-05 

time 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

.0150 

2. 

l«123E*o3 

280.  1.017E-0* 

226. 

1 * 123E*03 

280. 

PEAK 

XPEAK 

OPPEAK 

XDPEAK 

1. 

122E«03 

2.2S0E.O2 

9.39JE-05  5.57BE-0S 

0. 

0. 

7.42AE-05  1.439E.02 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

• 0160 

2. 

1* 123C+03 

280.  1.733E-0* 

233. 

1 . 123E*03 

280. 

PEAK 

XPEAK 

OPPEAK 

XDPEAK 

1. 

122E+03 

2.305E.02 

8.384E-05  1.13SE-0* 

0. 

0. 

1.355E-04  1.939E.02 

TIME 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

.0170 

2. 

1.123E«03 

280.  2.699E-0* 

235. 

1.123E*03 

280. 

PEAK 

XPEAK 

OPPEAK 

XDPEAK 

1. 

122E«03 

2.329E«02 

1.379E-0*  U903E-0* 

0. 

0. 

2.143E-0*  1.90AE-0* 

time 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

• OlBn 

2. 

1.123E*03 

280.  3.838E-0* 

238. 

1 • 123E»03 

280. 

PEAK 

XPEAK 

OPPEAK 

XDPEAK 

1. 

122E+03 

2.352E+02 

2.071E-0*  3.006E-0* 

0. 

0. 

3.238E-0*  3.001E-0* 

time 

OXPM 

PMAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

.0190 

2. 

1. 123E*03 

280.  7.938E-03 

*8. 

1 « 123E*03 

200. 

PEAK 

XPEAK 

OPPEAK 

XDPEAK 

1. 

122E.03 

2.3SOE*02 

5.390E-03  7.565E-03 

0. 

0. 

7.S63E-03  5.355E-03 

time 

OXPM 

P MAX 

XPM 

OPMAX 

XOPM 

TPMAX 

XTPM 

.0200 

2. 

1. 123£»03 

260.  1.S91E-01 

*6. 

l.i23E»03 

280. 

PEAK 

XPEAK 

OPPEAK 

XDPEAK 

122E.03 

2.* 22E*02 

1.406E-01  US36E-01 

9.983E.02 

3.861E.01 

1.474E-01  1.558E-01 

AFWL  HULL  Calculation  of  1 MT  at  1000  Nat  HOB  - Precursed  Case 


PROBLEM  NUMBER  13*0060 

PRESSURE  IN  PASCALS  OISTANCE  IN  METERS 


TIME  OXPM 

PMAX 

XPM 

•0210  2. 

1.123E.03 

280.  7 

PEAK 

XPEAK 

DPPEAK 

1.122E.03 

2.446E*0 2 

6.377E-01 

6.776E*02 

3.861E.01 

6.551E-01 

TIME  OXPM 

PMAX 

XPM 

.0230  2. 

1.123E.03 

280.  2 

PEAK 

XPEAK 

DPPEAK 

1.122E+03 

2.492E.02 

2*275E.OO 

-4.476E.02 

3.861E«01 

2.2B3E.00 

time  oxpm 

PMAX 

XPM 

.0250  3. 

1*123E*03 

308.  1 

PEAK 

XPEAK 

DPPEAK 

1.122E.03 

2.541E*02 

U2QBE.00 

-1,696E*03 

?.*967E*01 

1.212E.00 

TIME  OXPM 

PMAX 

XPM 

.0260  3. 

1.123E.03 

308.  2 

PEAK 

XPEAK 

OPPEAK 

1 ■ 122E»03 

2.567E*02 

5.2972  01 

-2.128E.03 

1.303E.02 

2.8SSE-01 

TIME  OXPM 

PMAX 

XPM 

.0200  3. 

1.123E*03 

308.  7 

PEAK 

XPEAK 

OPPEAK 

1*122E*03 

2.619E.02 

4,513E»00 

6.006E«02 

1.432E*02 

5.610E.00 

TIME  OXPM 

PMAX 

XPM 

.0300  3* 

1.123E.03 

308.  6 

PEAK 

XPEAK 

OPPEAK 

1.122E«03 

2.670E.02 

6.312E.00 

-1. 3282*03 

1.484E.02 

6.68OE.00 

TIME  OXPM 

PMAX 

XPM 

j 0320  2* 

1.148E*03 

140.  7 

PEAK 

XPEAK 

OPPEAK 

1 . 1222*03 

2.670E.02 

S.614E.00 

-5.138E.02 

1.462E*02 

0. 

TIME  OXPM 

PNAX 

XPM 

.0360  6. 

6.060E+07 

3.  5 

PEAK 

XPEAK 

OPPEAK 

0. 

0. 

0. 

0 1 

0. 

0. 

TIME  OXPM 

PMAX 

XPM 

*0360  2* 

1.249E.08 

49.  6 

PEAK 

XPEAK 

OPPEAK 

5.116E.07 

8.953E.OO 

0. 

5.059E.07 

2.578E«00 

0. 

OPMAX 

XOPM  TPMAX 

XTPM 

063E-QI 

XOPEAK 

6.744E-01 

6.916E-01 

48.  1 . 123E*03 

280. 

OPMAX 

XOPM  TPMAX 

XTPM 

324E.OO 

XDPEAK 

2.267E*00 

2.237E*00 

137*  1.123E.03 

280. 

OPMAX 

XOPM  TPMAX 

XTPM 

597E*00 

XOPEAK 

1.219E.00 

1.220E.C0 

141*  1.123E*03 

308. 

OPMAX 

XOPM  TPMAX 

XTPM 

218E*00 

XDPEAK 

2.817E-01 

2.81IE-0I 

1S1*  1.123E.03 

308. 

OPMAX 

XOPM  TPMAX 

XTPM 

410E*00 

XDPEAK 

5.773E*00 

5.935E*00 

30.  1.123E.03 

308. 

OPMAX 

XOPM  TPMAX 

XTPM 

936E*00 

XDPEAK 

6.102E.0O 

5.49OE.0O 

143.  l*123E*03 

308. 

OPMAX 

XOPM  TPMAX 

XTPM 

OOSE.OO 

XOPEAK 

1.462E.02 

0. 

151.  1.148E.03 

140. 

OPMAX 

XOPM  TPMAX 

XTPM 

856E*07 

XDPEAK 

0. 

0. 

15.  1.175E.0B 

3. 

OPMAX 

XOPM  TPMAX 

XTPM 

035E.07 

68.  1.388E.08 

56. 

XOPEAK 

0. 

0* 


r 


fn 
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AFWL  MULL  Calculation  of  1 MT  at  1000  Feet  HOB  - Precursed  Case 


PROBLEM  NUMBER  13.0060 

PRESSURE  IN  PASCALS  01  STANCE  IN  METERS 


TIME  DXPM 

PMAX 

XPM  DPMAX 

XDPM 

7PMAX 

.0380  2. 

1 • 13tiE*0b 

e2.  5. 73Bt*07 

94. 

1 « 262E*0B 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

S.676E*C7 

5.  lfc0E*0 1 

S.741E*06  6.373E*01 

3.249£*07 

1.493E*00 

0.  0. 

TIME  DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0400  2. 

1.033E*08 

106.  5. 31 1E*07 

114. 

1.324E*08 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

5.301E+07 

B.j95E*01 

9*003E*06  9.203E+01 

3.216E*07 

4.958E+01 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0416  2. 

9.416E*07 

122.  5.059E*C7  ' 

128. 

1 .204E-O8 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

5.073E+07 

1.042E*02 

1 * 169E*C7  l.082E«02 

3.077E*07 

7.991E*01 

0.  0. 

TIME  DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0420  2. 

9.278E+07 

124.  4.944E*07 

130. 

1.276E*0R 

PEAK 

XPCAU 

OPPEAK  XDPEAK 

5.024E-07 

1.082E«02 

1.21SE*07  1 . 123E*02 

3.050E*07 

8.395E«01 

0 . 0. 

TIME  DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

*045o  2. 

7.67SE»07 

148.  4.207E«07 

152. 

1«  137E«OB 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

4.425E«07 

1.336E«02 

1 .S63C+07  1.359E*02 

2.855E*07 

1 • 172E*02 

0.  0. 

TIME  DXPM 

PMAX 

XPM  DPMAX 

XDPM 

TPMAX 

.0480  2. 

6.497E*07 

169.  4«16QE*07 

169. 

1 »066E*0B 

i _AK 

XPEAK 

OPPEAK  XOPEAK 

4.051L »07 

1 a 570E*02 

1 ,929E»07  1 «S70E*02 

0. 

0. 

0.  0. 

TIME  DXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

•0500  2. 

S.916E»07 

180.  4.179E*07 

180. 

1.010E*0« 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

3.aooe*o7 

1.687E*02 

2.089£*07  1.71 OE *02 

0. 

0. 

0.  0. 

TIME  DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

•0530  3. 

4.916E*07 

195.  3.899E*07 

19S. 

8.815E*07 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

3.424E.07 

1.874E*02 

0.  0. 

0. 

0. 

0.  0. 

TIME  DXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

.0560  3. 

4.346E*07 

211.  4e019E*07 

211. 

8.365E«07 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

0. 

0. 

0.  0. 
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XTPM 

86. 


XTPM 

108. 


XTPM 

122. 


XTPM 

126* 


XTPM 

148. 


XTPM 

169. 


XTPM 

180. 


XTPM 

195. 


XTPM 

211. 


AFWL  HULL  Calculation  of  1 MT  at  1000  Feet  HOB  - Precursed  Case 


PROBLEM  NUMBER  13.0060 

pressure  in  pascals  distance  in  meters 


TIME 

Dxpm 

PMAX 

XPM 

• 0600 

3. 

3.675£*07 

229.  t. 

PEAK 

XPEAK 

QPPEAK 

0. 

0. 

0. 

0. 

0. 

0 • 

TIME 

DXPM 

PMAX 

XPM 

*0650 

3. 

2.989E*C7 

247.  4 

PEAK 

XPEAK 

OPPEAK 

0. 

0. 

0. 

0. 

0. 

0. 

T IMF 

DXPM 

PMAX 

XPM 

• 0700 

3. 

2.594E*07 

265.  4 

PE*K 

XPEAK 

OPPEAK 

0. 

0. 

0. 

o. 

0. 

0. 

TIME 

DXPM 

PMAX 

XPM 

.0750 

3. 

2«165£*07 

260.  4, 

PEAK 

XPEAK 

OPPEAK 

0* 

0. 

0. 

0. 

0. 

0. 

time 

DXPM 

PMAX 

XPM 

.0761 

3. 

1«988E«07 

292.  4, 

PEAK 

XPEAK 

OPPEAK 

0. 

0. 

0. 

0« 

0. 

0. 

TIME 

DXPM 

PMAX 

XPM 

• 0600 

3. 

1.890E+O7 

295.  4. 

PEAK 

XPEAK 

OPPEAK 

0. 

0. 

0. 

0* 

0. 

0. 

TIME 

OXPN 

PMAX 

XPM 

.0850 

3. 

i »657E*07 

309.  4, 

PEAK 

XPEAK 

OPPEAK 

0. 

0* 

c. 

0. 

0. 

0. 

TIME 

OXPM 

PMAX 

XPM 

.0900 

3. 

1,*31E*07 

322.  3. 

PEAK 

XPEAK 

OPPEAK 

0. 

0. 

0. 

0 » 

0. 

0. 

TIME 

DXPM 

PMAX 

XPM 

.0950 

3. 

1 »265E*07 

334.  3. 

PEAK 

XPEAK 

OPPEAK 

0. 

0* 

0. 

0. 

0. 

0. 

OPHAX 

XDPM 

TPMAX 

XTPM 

. 1 0SE+07 
XDPEAK 

0. 

0 • 

229. 

7.780t*07 

229. 

DPMAX 

XDPM 

TPMAX 

XTPM 

.0?OE*07 

XOPEAK 

0. 

0. 

247. 

7.060E*07 

247. 

DPMAX 

XDPM 

TPMAX 

XTPM 

,349E*07 

XOPEAK 

0. 

0. 

267. 

6.792E*07 

265. 

DPMAX 

XDPM 

TPMAX 

XTPM 

.4531*07 

XDPEAK 

0. 

0. 

283. 

6.571E*07 

263. 

DPMAX 

XDPM 

.PMAX 

XTPM 

.430E»07 

XOPEAK 

0. 

0. 

292. 

6.417E*07 

292. 

DPMAX 

XDPM 

TPMAX 

XTPM 

.422E*07 

XDPEAK 

0. 

0. 

298. 

6.301E*07 

298. 

DPMAX 

XDPM 

TPMAX 

XTPM 

,28BE*07 

XDPEAK 

0* 

0. 

312* 

5.883E+07 

312. 

DPMAX 

XDPM 

TPMAX 

XTPM 

,986E*07 

XDPEAK 

0. 

0. 

328. 

5.237E*07 

325. 

DPMAX 

XDPM 

TPMAX 

XTPM 

688E*07 

340. 

4.825E*07 

340. 

XDPEAK 

0. 

0. 
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f 

1 

1 

AFWL  HULL  Calculation  of  1 MT  at  1000  Feet  HOB  - Precursed  Case 

PROBLEM 

NUMBER 

13.0060 

i 

1 

PRESSURE 

IN  PASCALS  DISTANCE  IN  METERS 

1 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPHAX 

XTPM 

• 

.1000 

3. 

1.131E*07 

346.  3.364E*07 

355. 

4.376E*07 

352. 

( 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

ft. 

0. 

0.  0. 

t 

0. 

TIME 

OXPM 

0. 

PMAX 

0.  0. 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

j 

.1100 

3. 

9.  186E  + 06 

369.  2.777E*07 

379. 

3.S64E^07 

376. 

1 

' 1 

PEAK 

XPEAK 

DPPEAK  XOPEAK 

1 

1 

0. 

0. 

0.  0. 

1 

ft. 

time 

OXPM 

0. 

PMAX 

0.  0. 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

.1200 

3. 

7 • 768E*06 

388.  2.362E»07 

401* 

3.009E*07 

398. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

! 

0. 

0. 

0.  0. 

r 

t 

1 

1 °* 
I time 

OXPM 

0. 

PMAX 

0.  0. 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

i 

I .1300 

A. 

6.656E«06 

407.  l.972E*07 

421. 

2,518E*07 

418. 

1 

PEAK 

XPEAK 

DPPEAK  XOPEAK 

! 

0. 

0. 

0.  0. 

') 

ft. 

TIME 

OXPM 

0. 

PMAX 

0.  0. 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

. / 

.1400 

A. 

S«986E*06 

429.  1.755E*07 

443. 

2.252E*07 

440* 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

0. 

0. 

0.  0. 

ft. 

0 . 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

• 1500 

A. 

5.396E+06 

447.  1,594E*0T 

461. 

2.037£*07 

458. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

ft. 

0. 

0.  0. 

0. 

0. 

0.  0. 

i 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

1 

1 

• 1600 

A. 

A.762E*06 

465.  1.410E«O7 

480. 

1.808E*07 

476. 

\ 

• 

i 

PEAK 

XPEAK 

DPPEAK  XOPEAK 

1 

0. 

0. 

0.  0. 

- 

0. 

0* 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

• 1700 

A. 

A.169E«06 

484.  1.257E*07 

499. 

i.597E*07 

495. 

1 

PEAK 

XPEAK 

DPPEAK  XOPEAK 

* 

1.29S£*06 

5.A89E*02 

V.325E*06  5«4SOE»02 

. 

0. 

0. 

0.  0. 

TIME 

OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

’ 

.1800 

A. 

3.642E+06 

501.  1 . 108E+Q7 

521. 

l.403E*07 

517. 

i 

PEAK 

XPEAK 

DPPEAK  XDPEAK 

i 

1 .2376*06 

S.732E*02 

e.B00E*06  5.692E*02 

j 1 

0. 

0. 

0.  0. 

J 

1 ! 

f i 

! i 

1 I 
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AFWL  HULL  Calculation  of  1 MT  at  1000  Feet  HOD  - Precursed  Case 


PROBLEM  NUMBER  13.0060 

PRESSURE  IN  PASCALS  01STANCE  IN  METERS 


i 


r , 


/ 


i 


t 


I 

I 

i 


\ 


i 


•A 


TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.1909  6. 

3.205E*06 

517.  9.769E*06 

537. 

1.235E*07 

533. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1 • 170E+06 

6.013E»02 

8.227E*06  5. 933E+02 

0* 

0. 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

• 2000  4. 

2.839E*06 

533.  8.633E*06 

557. 

1.088£*07 

549. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1 » 122E*06 

6.253E*02 

7.768E+06  6. 173E*02 

0. 

0. 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

•2100  4. 

2«523£*06 

547.  7.613E*06 

574. 

9.599£*06 

569. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

1 .066E+06 

6.443E*02 

7.274E*06  6. 399E*02 

0. 

0. 

0*  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.2300  4. 

2>046E«06 

578*  6.387E.06 

684. 

7.671E«06 

600. 

PEAK 

XPEAK 

OPPEAK  XDPEAK 

9.769E+05 

b*884£«02 

6.077E*06  6.046E*02 

1.5*8E«05 

2.603E«02 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

•2500  5. 

1«700E«06 

603.  S.5BBE»06 

725. 

6.467E.06 

725. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

8.8(>9E«0S 

7.298E*02 

4.939E.06  6.373E.02 

A.950E..05 

9. 199E*00 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XDPM 

TPMAX 

XTPM 

.2530  5. 

1.657E*06 

608.  5.477E*06 

730. 

6.338E«06 

730. 

peak 

XPEAK 

OPPEAK  XOPEAK 

8.74SE*05 

7.346E*02 

4.796E*06  6.*22E*02 

7. 1S1E+05 

9.199E>00 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.2600  5. 

1 *S64E«06 

618.  5.249E.06 

744. 

6.068E+06 

744. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

8.521E*0S 

7«492E*02 

4«504E*06  6.519E«02 

7.629E*05 

9. 199E*00 

0.  0. 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.2800  6. 

1«343E»06 

643.  4.650E+06 

784. 

5.431E«06 

784. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

7.952E+0S 

7.897E»02 

3.776E*06  6.771E»02 

8.143E>0S 

1.034E*01 

0.  0. 

TIME  OXPM 

P MAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

•3000  6* 

1.167C»06 

666.  4. 101E*06 

818. 

4.800E*06 

818. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

7.126t‘*0S 

8.23SE*02 

3.208E.06  7.0S2E«02 

8.1S6E+0S 

1.034E+01 

0.  0. 
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AFWL  HULL  Calculation  of  1 MT  at  1000  Feet  HOB  - Precursed  Case 


PROBLEM  NUMBER  13.0060 

PRESSURE  IN  PASCALS  DISTANCE  IN  METERS 


TIME  OXPM 

PM  AX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

.3200  6. 

1.029E*06 

688.  3.676E+06 

852. 

4.326E+06 

857  . 

PEAK 

XPEAK 

DPPEAK  XOPEAK 

6.586E*05 

8.629E*02 

2. 

770E*06  7.334E*02 

7.656E+05 

l.034E*01 

0. 

0* 

TIME  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

• 3400  6. 

9.219E*0S 

709.  3.291E+06 

889. 

3.89QE+06 

889. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

6.000E*OS 

8*95bE»02 

2. 

412E«06  7.527E*02 

6.789E+05 

7.685E+01 

0. 

0* 

time  OXPM 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

•3600  6. 

6.313E*0S 

728.  2.986E+06 

920. 

3.S43E*06 

920. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

*.660E»05 

9.265E*02 

2. 

1 32E*06  7. 775E*02 

6. 177E+QS 

l.S56E*02 

0. 

C. 

time  oxpm 

PMAX 

XPM  OPMAX 

XOPM 

TPMAX 

XTPM 

• 3000  6. 

7.530E«0S 

746,  2.712E*06 

951. 

3.23CE+06 

958. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

5.263E«0S 

9.576E*02 

1* 

909E*06  8.024E*02 

S.737E»05 

1.916E*02 

0. 

0* 

time  oxpm 

PMAX 

XPM  DPMAX 

XOPM 

TPMAX 

XTPM 

•4000  7. 

6.8V3E«05 

767.  2.467E»06 

983. 

2.979E*06 

983. 

PEAK 

XPEAK 

OPPEAK  XOPEAK 

4.974E«0S 

9.903£*02 

1. 

7l5E»0to  8.250E«02 

5.370E*O5 

2.163E+02 

0. 

0. 

# 
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► 

OflA,  Wash.,  D.C.  20305 

1 

CO,  USARO,  Box  CM 

1 2 

DOST,  Dr.  Atkins,  Mr.  P.  Haas 

Durham,  NC  27705 

4 

SPSS,  E.  Savin;  Capt.  Goss 

l ; 

K.  Gearing;  Or.  Ullrich 

1 

Ch.  Eng.  (DAEN-ROM) 

1 

SPAS,  J.  Moulton 

Dept.  Army,  Rm.  5G044 

2 

RAAE,  Maj  Mueller;  Maj  Blgonl 

Forrestal  Bldg. 

2 

Tech.  Lib. 

Wash.,  D.C.  20315 

1 

QDORAE/Asst.  Dir.,  Strat.  Wpns. 

Dir.,  USA  Eng.  WWES 

Wash.  D.C.  20301 

POB  631,  Vicksburg 

• 

MS  39181 

1 

ARPA/LtC  Whitaker 

1 

(WESRL) 

' , 

1400  Wilson  Blvd. 

1 

(WESSS)  Joe  Zelasko 

Arlington,  VA  22209 

1 

Ind.  Col.  Arm.  For., 

1 

DIA/Mr.  Castlebury 

Ft.  McNair,  Wash.,  O.C. 

1 

r 

Wash.,  D.C.  20305 

20315 

1 

AS0/I6L,  Wash.,  O.C.  20301 

1 

USAMC/ AMCRD-RP-B , Wash., 

D.C.  20315 

1 

ARM  For  Stf.  Col/lib. 

: i 

Norfolk,  VA  23511 

1 

USAEC/AMSEl-RD 

Ft.  Monmouth,  NJ  07703 

1 

Nat.  War  Col/Lib. 

Ft.  McNair,  Mesh.,  O.C.  20315 

i *.* 

■ 

> \ 

• V 

' 
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DISTRIBUTION  LIST  (Continued) 

DEPARTMENT  OF  THE  AIR  FORCE  (Continued) 
No,  cys 

USAFA,  CO  80840 
1 DFSLB 

AFAL,  MPAFB,  OH  45433 
1 TE 

SAMSO,  POB  92960,  WWPC,  LA, 

CA  90009 
1 (DEE) 

1  AFGL,  Hanscom  AFB,  MA  01730 

RAOC,  Griffis*  AFB,  NT  13441' 

1 (Doc.  Lib.) 

1 AFOSR,  1400  Wilson  Blvd. 

— Arlington,  VA  22209 

HQ.  SAC 

1 ADWS/Lt  Col  Greene.  Offutt  AFB 

NE  68113 

1 JSTPS  (JLTW),  Offutt  AFB,  NE 
68113 

1 AOC  (ADSWO),  Kirtland  AFB,  NM 

87117 

1 SACLO,  Kirtland  AFB,  m 87117 

1 TACLOS,  Kirtland  AFB,  NM  87117 

AFWL,  Kirtland  AFB,  NM  87117 
1 NT 

1 HO 

2 SUL 

4 DE 

1 OV 

1 OYV 

10  DCS 

10  OES/Mr.  Aubrey 

DEPARTMENT  OF  ENERGY 


1 DOE  (Lib.),  Rm.  J-004,  Wash.,  D.C. 
20545 
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DEPARTMENT  OF  ENERGY  (Continued) 

No.  cvs 

1 LBL  (Lib.),  Bldg.  50,  Rm.  134 
Berkeley,  CA  94720 

Sendla  Lab.,  Kirtland  AFB 
M 87115 
1 Tech.  Lib. 

1 Dlv.  5644,  J.  Reed 

3  M.  Merritt;  L.  Vortman; 

0.  Dahlgren 

Sandla  Lab.  POB  969,  Livermore 
CA  94550 
1 Tech.  Lib. 

LLL,  POB  308,  Livermore,  CA 
94550 

1 L-51,  M.  Hanson 

1 TID 

1 Jeff  Thompson 

LASL,  POB  1663,  Los  Alamos,  m 
87544 

1 Rpt.  Lib. 

1 J-10,  E.  Jones 

DEPARTMENT  OF  DEFENSE  CONTRACTORS 

No.  cys 

SRI  International 
333  Ravenswood  Ave. 

Menlo  Park,  CA  94025 
1 Tech.  Lib. 

1 GE  TEMPO/LI  br**7 
816  State 

Santa  Barba*  A 93102 

Aerospace  Corp.  POB  92957 
LA,  CA  90009 

1 Lib. 

Bm.  Eng.  Co.,  300  Sparkman 
Huntsville,  AL  35807 
1 Tech.  Lib. 

McDonnell  Douglas,  5301  Boise 
Huntington  Beach,  CA  92547 
1 Tech.  Lib. 
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DISTRIBUTION  LIST  (Continued) 
DEPWRMF4T  OF  DEFENSE  CONTRACTORS 

I Conti. -'.•“I 


DEPARTMENT  OF  DEFENSE  CONTRACTORS 


Ho.  cys 


No.  cys 


Kaman  Sd.,  CO  Spgs.,  CO 
80907 
D.  Sachs 
Tech.  Lib. 

Kaman  Av.,  83  2nd  Ave 
Burlington,  MA  01803 
Tech.  Lib. 

Martin  Marietta,  POB  5837, 

Orlando,  FL  32805 
Tech.  Lib. 

MRC,  1 Presidio,  Sta.  8arbara 
CA 

Tech.  Lib. 

SAI,  P08  2351,  La  Jolla,  CA  92307 
Tech.  Lib. 

SAI/D.  Hove,  101  Cont.  Bldg.  Ste.310 
El  Segundo,  CA  90245 

SAI/Teeh.  Lib.,  POB  10268,  Palo  Alto 
CA  94303 

SAt/Tech.  Lib.,  122  LaVeta  Or.  NE 
Albuquerque,  NM  87108 

IS1/W.  Oudzlak,  123  W.  Padre 
Sta.  Barbara,  CA  93105 

Lockhead,  3251  Hanover,  Palo  Alto 
CA  94304,  Tech.  Lib. 

CRT/M.  Rosenblatt,  6269  Varlel  Ave. 
Woodland  Hills,  CA  91364 

RAO  Assoc.,  4640  Admiralty  Way, 

POB  9695  Marina  Oel  Rey,  CA  90291 
H,  erode;  C.  Knowles-  J.  Carpenter 
R.  Lelevler,  Jerry  Stockton 
Tech.  Lib. 


TRW  Sys.  Gp.,  1 Sp.  Pk. 
Redondo  Beach,  CA  90278 
Lib. 

A.  Kuhl  • 

A.  Zimmerman 

AVCO/G.  Grant,  201  Lowell 
Wilmington,  MA  01887 

IDA,  400  Arm-Nav.  Dr. 
Arlington,  VA  22202 

Boeing/Tech.  Lib.,  Seattle 
WA  98124 

GATC/MRD  Dlv.  Lib.,  7501 
N Natchez 
Niles,  IL  60648 

URS,  1811  Trousdale 
Burlingame,  CA  94010 

Un  IL/Dr.  Newmark, 

Tal  Lab.,  R207,  Urbana,  IL 
61803 

Official  Record  Copy 
DES/Mr.  Aubrey 


